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LETTER OF TRANSMITTAL. 



Department of the Interior, 

United States Geoixkjical Survey, 
Wash in{/f 071^ /). 6'., Fchruary 4^ 1903. 
Sir: I transmit horowitli, for publication as a bulletin of the Sur- 
vey, a manuscript entitled " Paleontology of the Malone Jurassic 
Formation of Texas,'- by Francis WTiittemore Cragin. Professor 
Cragin prepared a large part of this paper in 1899, beginning the 
work while he was a graduate student in Johns Hopkins University, 
Baltimore, and continuing it here under my supervision in accordance 
with authority obtained from you at the time. I have inserted a 
sketch of the stratigraphy of the region and have prepared the accom- 
panying map, using data furnished by Professor Cragin for the por- 
tion of the region referred to in his text. 

I may add that Professor Cragin's collection of Malone fossils is 
now the property of the United States National Museum. 
Very I'espectf ully, 

T. W. Stanton, Paleontologist, 
Hon. Chari.es D. Walcott, 

Director United States Geological Survey. 
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Bv F. W. Chaiiin. 



INTKODIKTION. 



PALEONTOLOGY OF THK MALONE JURASSIC FORMA- 
■ TION OF TEXAS. 

This paper enilMxlips the paleoiitologicnl and some geological re- 
sults of recent studies in the Jurassic of El Paso County, Tex, It 
is in part the outgrowth of one of briefer scojie, pn'pared in 1897-98 
from rollections and dala obtaiiieii by me in a reconnaiasnnce nmde iii 
1SVI7, and supplemented by some of the results of the earlier work uf 
Messrs. Tail, Wyachetzki, and Goodell. as explained below. In its 
]>resent form it includes aha the study of two collections made by Dr. 
T, W". Stanton, of the United States Geological Survey, as noted more 
parlicnlarly el.sewherc herein. 

(ji:(>(iKAi'nr of thk hkciion. 

In El Paso County, a few miles north of the Rio Grande and 75 to 
80 miles southeast of KI Paso, is a narrow ridge known as Malone 
Mountain. Its trend is ntiarly iioiih-northwest and south-soiillieast, 
find is nearly continuous with that of the northwestern end of the 
Quitman Mountains, from which it is separated Ijy an interval of less 
than a mile. At the eastern base of the mountain, near its northern 
end, on the joint line of the Southern Pacilic iinil Texas Pacific rail- 
ways is the flag station of Malone. which has an elevation of 4.2tJ2 
feet alwve sea level." Also on this line of railway, and lietween 2 and 
3 miles west of the north end of Malone Mountain, is Finlay station. 
As shown by the Fort Hancock slieot of the Topogra])hic Atlas of the 
United States, in preparation by the United States Geological Survey, 
the mountain rises to somewhere over .'J,or}0 feet above sea level, and so 
has a relative altitude of about SOO feet. On either side of the moun- 
tain ridge are hills that are geologically ivlated to the mountain. 



1 StulM. third edlMoa: Bull. 
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HISTORY OF (;KOIX)mCAL STUDIES. 

The geological observations made along this part of the Kio Grande 
Valley in the fifties by the Mexican Boundary and Pacific Railway 
.surveys were but cursory, and did not specifically include the Malone 
district, and the first s^^rious geological study within the district was 
made in 18J)0 by the Geological Survey of Texas, under Mr. E. T. 
Dumble. In that vear Mr. J. A. TaiF, then attjiched to Mr. W. H. 
von Streeruwitz's Trans-Pecos division of that survey, studicMl Malone 
Mountain, and Mr. Ralph Wyschetzki, of the same division, collected 
a few fossils from the* hills northeast of it. In the second annual 
report of the same survey, issued in 18J)1, Mr. Taif published and dis- 
cussed a section of Malone Mountain and descrilH»d, with sc^nt allu- 
sion to its paleontology, an ess<Mitial part of the Malone formation, 
consisting of limestone, gypsum, and flagstone of Malone Mountain, 
which he called the '' Malone beds.'" He thus virtually recognized 
the fornuition, his name* for which, as the (»arliest pro[>osed for it, is 
here retained; but he erred in placing it in the Washita Cretaceous 
division tog(»ther with his P^tholen and Yucca lx»(ls, which are typi- 
cally seen in a part of the Etholen Knobs and Yucca Mesa, and are of 
(lien Rose age. Mr. Tafi* also correlated the sandstone and oyster- 
shell breccia of the litholen Knobs with the Malone formation, but 
these, like the Etholen breccia-conglomerates and the Yucca Ix'ds, be- 
long U) the Glen Rose alternating IkhIs. 

In 1893 I described" the U^tter part of a small collection of fossils 
which Mr. AVvsch(»tzki had obtained from the hills northeast of Ma- 

ft 

lone Mountain. Disregarding for the numient a strong suspicion 
that these fossils were Jurassic, I described them as Ci'etaceous 
since the time and nuiterial then available were too limited for a 
ccmclusive study, and since it was thought that the small Malone 
fauna then known had one species in common with the Cretaceous, in 
Trigonia faffii^ which occurred with undoubted Cretaceous fossils on 
Bluff Mesa and was supposed to have been found in the Malone dis- 
trict also.^ But I resolved to take up the (piestion at the first 
opportunity that should offer. 



• A contribution to tho Invertcl.rato paleontolojjy of the Toxas Cretaceous : Fourth 
Ann. Kept. (;eol. Survey Texas, pt. li. pp. I Iv. 1.30-lMO. and TLs. XXIV-XLVI. 

*The material tiius treated Included six new species, which were de.scrllxHl under tlie 
following names : Atiatina toftta. CuruUaa tranHjucoHrnsin, Cuprina Htrcvniritzii, Trigonia 
ri'acJirizkii, Trifjonia taffli, and Vntuft vinloiuuHiH. It was afterwards found that Trigo- 
nia laffii docs not occur at all in the Malone formation, but Is a fossil of the Olen Rose 
alternating; l>e<ls. to which Bluff Mesa belonjjs. Tlie ty|)e material of Trigonia taffli was 
descrllK'd (loc. clt., p. -14) as having come In part from IJIuff Mesa and In part from tlie 
locality of Trigonia rjischvlzkii, east of Mahme. It is now, liowever,. practically certain 
that the nearly complete valve f'om Hluff Mesa alone represented Trigonia lafjfii, and that 
all of the fragmental material which was suppo.sed to InMonff to this species, and which 
was from the Mahme locality, l)elonKed— as part of It which I recently had opportunity 
of reexamlnluK certainly does — to T. rgschctzkii. All of the very diligent collecting done 
at the Malone locality by Doctor Stanton and myself, while showing the occurrence of T. 
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No oppoi-lunitv for fiirtlier investigntion of the Maloiie fniiiia was 
preseiitwl until ISitri. In Mun'h of tlmt year tKe lute Mr. Koljert \V. 
(iooflell, Hs.'^isted by his falliov. Mr. R, R. (ioodfll, niadi- n joimiey to 
(Tiiaymas, Mexico, to obtain ifn-nl iriarinp invertcbralt-s fi-oni some 
rich collecting grounils on wliicli I hiid worked in the winter of 
lsSi*-83, In returning, he vi-ry kinilly inidert<H)k to visit Sierra 
KlaiK-ji and Qnitiijiin nidundiins. Bliitf ami other int>.safi, ittid the 
hills north to east of Malone. to seek further evidence eoneeniing 
Thf age of the rinks (hat had yielded Uie Wywhetzki eoUeetion. 
Kiimi the Sieira Itlaiiea Mountains and si'v-eral other of ihe eleva- 
lian>; visited, which did not ineliKle Malone Moitntiiin. Ihe Messrs. 
'ioiMJelt brought back a large ninnber of fossil?^, all of which were 
if the Comanche series save those fi'oni the hills n mile and a half 
irisi of Malone statinn. Those fnini the latter locality included, 
Iw'^ides several of the species ohtnined there by Mr, Wyschetzki in 
f-lMj. some specimen* whieh (he writer recognized as specifically 
i<l<'iitical with t!ie Mexican Jurassic fossil, Pleuromyn inconitana 
C'atitillo and Agnilera, and one example of an undescribed Trigonia 
of the .lurassic section Undidata". A restudy of Trigonia lytichctsfrn, 
of which the Messrs. Goodel! had obtaim>d new material, led me to 
the concUision that the allinilies of that fossil also were Jurassic 
rather than Cretaceous. In lSi)0-i)7, therefore. I prepared a brief 
pajM'r on the " Discovery of marine Jurassic rocks in Hoiithwtwtem 
Texas." assigning lo the Malone formation ii stratigraphic place 
fiomewhat different from that given to the original "Malone iR'ds" 
of Mr. Tuff, and announcing its Jurassic age. Tliis article, which 
included, from the field notes of Mr. Robert W. Ooodell, Ihe latter's 
wction of the hills northeast of Malone station, was pnbli.shed in the 
Joumal of O.-ology. Vohimo V. pages 813-820. 

It was noted in this article thut a comparison of Ihe ol iservatinns 
of Mr. Goodell with thf)so of Mr. Tuff seemed to show iH'trographical 
jrronnds for u formalionul corrchition of Ihe billi northeast of Malone 
station with the Malone be<is of Malone Monniuin. Such corn-Ia- 
tion. for a part of these hills and a part of the mountain, was con- 
firmed paleontologically by me in August. 1897, when T visited El 



vyehelitH In pnirnalon, hi^ rallnl to jlFld n 8iuglP rrnRDienl of lUf T. talp(. On the 
Dtber band tbe fauno wllb wblch T. laipi Is aBSMtaled was etamlned I17 tloclor i>lKiitoo 
and hj me In 186T. lulh by « Julnl excursloQ li> BIulT Mmb aa<l liy our iDdepvnileiit 
FiamliwtloM i>r Ihe W. K. riimmlng Hed Bull Canyon r.>ne.'lluti tn Ihe miiBeiiui or Ihe 
Uroloslcal Survey of Teins. and was round lo Incliidp. with some aiiei-les hllhcrto node- 
■crlbed, others of tbe Glen Rose rrelareoiiH. 

In ie04 Hr. (.'iiuimlDB made a collet-tloa of fosstls. Inrltidlng Trl^vnla taffll. nrar 4he 
•aatbem ead at Ibe giillman Mouotalna, labcllDR it "Mule Canyuu." An eicnrslun lo 
Uule Caajon was made hy Dnrtnr SUnton sDiI mjaelr In ISI)7. hul the fosalllferoin rocka 
In Its TiclDii; were found la mrntaln CretaceoUH ronsIH unlllie those eolleclcd by Mr. 
Cuomlna. i'lirlher aesrch by Doctor Stanton In ISDS reaulled In bis dlacoTfrlng the 
Inralltr of Ihe t-'iimnilns rutlectlon. which was fuiinl lu l-e Red Riill ('soyoo. [be dualgna. 
lloQ. " Mule ranyon." bnvlng been used by Ur. Cuninilna on his labels rbraugta a 
InadverleDce. 
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Paso County, Tex., and found that certain fossils were common to 
the locality a mile and a half east of Malone station and to the 
southeastern quarter of Malone Mountain, and in September of that 
year and in the summer of the year following, for the mountain in 
general and its western foothills, by Dr. T. AV. Stanton, who found 
for these and the eastern foothills an essentially common fauna. 

I arrived at Sierra Blanca station August 19, 1897, and remained 
till September 7, reconnoitering in several directions from that sta- 
tion as headquarters and giving the greater part of my time to the 
Malone district. I examined parts of the eastern slope of Malone 
Mountain, from which also I obtained a few^ fossils, and observed, 
from the southern part of the mountain crest, the general relations 
of the wx>stern foothills. But it was to the eastern hills, as includ- 
ing the locality that had yielded the interesting fossils to Mr. 
Wyschetzki and the Messrs. (loodell, that I gave chief attention: 
and from these hills I made a large collection of fossils. The western 
slope and foothills of the moimtain I was unable to explore for lack 
of time. 

On September 2 Doctor Stanton reached Sierra Blanca and joined 
me in exploring and collecting for a few days, both in Cretaceous 
localities and in the eastern part of the Malone district. Doctor 
Stanton remained in the field after my dei)arture and carried recon- 
naissance further westward than I had, examining the western slope 
and foothills of Malone Mountain and making a section of the 
mountain. In the summer of 1898, with more time and l>etter 
facilities at his disposal than had been available to either of us in 
1897, Doctor Stanton returned to this part of Texas and made addi- 
tional collections and a comprehensive examination of the Malone 
and contiguous territory. Later, with the conscMit of the Director 
of the United States Geological Survey, Doctor Stanton very gen- 
erously turned over to me for study and description all of the nuirine 
fossils collected by him from the Malor.e fonnation in his two expe- 
ditions. Doctor Stanton's geological observations will be given by 
himself in another connection herewith. 

The types collected in the Malone district by the (leological Survey 
of Texas in 1890 and described in the fourth annual report of that 
survey have in part been loaned to the United States (Jeological Sur- 
vey by Doctor Dumble and used in preparing this paper. Most of 
the species thus early collected are represented by ampler material 
from later collections. The more important of the specimens of the 
Goodell Malone collection, which were given to me by Mr. Rolx^rt W. 
Goodell in 1897, and my Malone collection, made in the latter year, 
have recently become the property of the TTnited States National 
Museum and, first studied in the summer of 1898, have been restudied 
in connection with the other material. The material on which these 
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I ijileontolouical studies are liased Ihensfore includes, with the excep- 
tion of Ihrt'f nr four mislrtiil t>|)e('inii'iis, all of the marine fossils that 
liiiv hitherto been collected iu Texas from rocks of the Malone 

i'xritiiiliuri. 

GEOIXIIJV UF THE RK<;10N. 

All of the fossils described in this paper are from Malone Moun- 
tain and iieighborint; hills, and from within a few niik-s of the rail- 
way stations of Malone and Fiulay. Tin- p-ealcr number were 
obtained from cast of the mountain, in the range of low hills which, 
in mv article on " Diac*»very of marine Jurassic rocJss in southwestern 
TcxaV' I ealled the Malone Hills. 

Beginning about half a mile north of Malone station, and in part 
lull low to Ix; indicated by the contour lines, with .">0-foot intervals, 
HM'd in the general topographic map of this region, these hills extend, 
m-udinfi at first about eastward and later more soulheJisterly, as a. 
Iiiactically continuous Jurassic outcrop through the Neocene, for a. 
distani'e of a uiile and a half. At a mili> In nearly a mile and a half 
from the station they include a line of thix-e wmnected hills (C^ D, 
inul h\ on PI. I, in order of distance from the station), which may 
In; called the Trio. As best observwl on the Muilhea.steru fjuarter of 
hill E, the Trio fjpological section comprise.s thi-ee natural subdivi- 
sions, the lower, middle, and upper of which ixispectively may l)e 
designated as Theta, Iota, aiul Kappa. 

The Theta subdivision of this section consists chiefly of sandstone, 
willi occasional courses of more or le-ss sandy var^nng to relatively 
|iure indurated limestone and sonic clay. The sandstone and clays 
arc of a gray and yellowish-brown color, sometimes varying to pur- 
ple and red. The purer of the limestone layers have a bluish-black 
color, weathering to gray or brown. Bedded and irregular seams of 
white cieavable cnleite, sometimes several inches thick, here traverse 
the Theta in its upper part. The base of the Theta is not exposed. 

A short distance southeast of hill £" is a very low truncate mound 
(/■"), from which the Kappa sulMlivision liad been removed by erosion 
before the jjrcvalence of the Neocene wutei*s which have so widely 
niantle<l tlic lower levels of this region with tufaceous cements and 
conglomerates. The mound is gently synclinal in structure and con- 
Msls of a few feet of Iota muglonierates rising rather abruptly from 
genlle biisal slopes. A Theta outcrop of only a few acres, lying chiefly 
m the interval lietween hill E and the Trimcate mound, but extending 
also arountl the latter except on its east to southeast quarter, and 
embracing so much of the basal slopes of both elevations as has been 
denuded of its Neocene mantle, is by far the richest collecting 
ground in the Malone district. This interval is of anticlinal struc- 
ture, the strata increasing their dip from either the neighboring base 



14 MALONE JURASSIC FORMATION OF TEXAS. [bull. 2«. 

of the Trio or that of the Truncate mound toward a common line, 
the axis of a closed fold, where they stand nearly vertical, and where 
is the shallow !>e^inning of a small draw that deepens to the north- 
ward. This pinching and change of dip make difficult a close esti- 
mate of the thickness of upf)er Theta strata here exp>osed, but it docs 
not seem probable that less than about 250 feet of these can hare been 
involved in the exposed portion of eitlier limb of the fold. 

If we except obscure vestiges of fossils in the Kappa limestones 
and fragments of Paleozoic fossils (partly corals) in the i>ebbles of 
the Iota conglomerates, the fossils at this locality are confined to the 
Theta subdivision. 

A verv few forms, two or three of them identifiable as the com- 
monest Malone species, were collected in the uj)per part of the Theta. 
chiefly in one bed of slight thickness, at a spot near the southwestem 
base of hill (7, at the south border of the flat, saddle-like inten^al 
that separates the Trio from the west-northwestward continuation 
(.4, R) of this hill range. In the immediate vicinity of this minor 
occurrence of fossils, and stratigraphically lower, is a small exposure 
of gypsum. This locality is only about half a mile west and a litde 
north of the j)rincipal collecting ground above described. 

The Iota subdivision of the Trio section consists distinctively of 
coai*se conglomerates, in six or more Iwds 1 to 8 feet thick, separated 
by layers of relatively soft sandstone. Many of the i>ebbles and 
cobbles in these conglomerates are of iron-stained chert and siliceous 
limestone; some are evidently of Paleozoic derivation, and a few are 
of white quartz. In the southeastern slope of the east hill of the 
Trio the thickness of the Iota is about 50 feet. In the Truncate 
mound a considerable part of the original thickness has been removed. 
The dip of the Iota, like that of the other and generally much dis- 
turbed meml)ers of the Malone formation, is extremely variable in 
aniount and direction. In the Trio and the Truncate mound it is 
usually from 15° to *25°, but exc^K^ds the latter amount in places. On 
the southeastern slope of the Trio its direction is a few degrees west 
of north; in the east and west walls of the Truncate mound it is, 
respectively, west and east. 

At the isolated hill {G) south of the railway, between one-half and 
three-fourths of a mile southeast of the main fossil -I )oa ring locality, 
no fossils were found, nor any Malone rocks lower than Iota, though 
the typical succession of conglomerates of the latter subdivision is 
shown there, blanketed bv Neocene at its base. 

The Kappa, which forms the upper porticm of the Trio — about 40 
feet in hill E — is of hard, massively bedded, bluish-black, calcite- 
seamed limestone, charged with irregular segregations or impregna- 
tions of silica and iron. Much of it is cleft into large, rectangular 
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blocrks by weathering along joint plane.s and \kh\ planes in such a 
manner that it is not always very obvious which s(»t of planes repre- 
sents the dip except as this is indicated by underlying strata. It is 
iini>ossible to say what thickness it may have had here formerly, as 
an unknown part of it has been removed by erosion. 

At its base in the Trio the Kappa limestone* j)resents a zone several 
feet thick, composed almost wholly of spherical, oval, or somewhat 
irregular concretions, from 1 to Ji or 4 inches or occasionally more in 
diameter. They consist of alternating lighter and darker layers, 
each a few millimeters thick, and sometimes weather uniforndy with 
the matrix, being then st»en in s(»ction, or are harder than the inclos- 
ing rock, when they are wenthered out as ])ebl)les, splitting sonietinies 
into hemispheres which show the concentric layers. This is only an 
exaggerated sort of pisolitic structure. It is j)robable that this hori- 
zon, like others of the Malone fornuition, is variable, and that piso- 
litic structure is only locally develoj)ed in it. This rock is very 
probably similar to the j)isolitic limestone conglomerate mentioned 
by Mr. TalF as constituting No. J) of his Malone Mountain section.'* 

A reconnaissance was made of the western sc^gment (.1,7?) of the 
Malone Hills, consisting chiefly of limestone and gypsum, with sand- 
stone at its western end (as descrilx»(l by Mr. Robert W. Goodell in 
connection with Ids si»ction of the Malone Hills)'' and at least one 
remnant of conglomerate at its southern border; also of a ridge of 
quartzitic sandstone, apparently l)elow the adjacent gypsum, and 
which forms an eastern foothill of Malone Mountain at the southern 
end of the mountain, and of portions of the eastern slope and sum- 
mit of the mountain. Hut as these* were for the most part only cur- 
sorily examined, and yielded no fossils except at one locality in the 
eastern slope of. the mountain, no attempt will here 1k> made to cor- 
relate positively their stratigraphic subdivisions w^ith those observed 
at and southeast of the Trio. 

Provisionally, however, it may Ik* said that if the gypsum near the 
southwestern base of hill 6' represiMits the same horizon as the heavy 
bed that traverses the western segment of the Malone Hills, and if the 
latter is but a reapiK*arance of the great gypsum IhhI the upper limit 
of whose outcrop disapiH»ars by descending northerly from the south- 
ern east front of Malone Mountain, then the following inference's 
would apparently be reached : 

(1) That the same gypsum, though not exposed there. prol)ably 
underlies the highly fossiliferous sandstones and limestones of the 
Theta at the east end of the Trio and at the Truncate mound. 

(2) That the well-stratified limestones and the massive remnant of 
conglomerate lying above this gypsum and lx)rdering it on the south 

• tjecond Ann. Bept Ueol. Survey Texas, pp. 1T2, 723. * Jour. Gcol., vol. 5, p. 817. 
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in the western segment of the Malone Hills would represent the TheU 
and the Iota in that quarter. 

(3) That the conglomerates al)ove the gypsum in the east face ot 
Malone Mountain, at the southern end of the mountain and at the 
transverse anticline a mile farther north, would represent, in part at 
least, the Iota. 

(4) That the Theta in the eastern slope of the mountain at its 
southern end would, if present, l)elong about at the summit of the 
gypsum, and that it either has In^en removed by erosion during the 
formation of the conglomerates or is possibly represented there by 
the upper part of the gypsum itself. 

The fossils obtained by me from the eastern slope of the mountain 
were found in a ravine at the base of the mountain, in a horizon of 
impure limestone, at the passage from conglomerates like those of the 
Iota to limestones like those of the Kappa, fonning part of an 
obliquely transverse anticline aliout a mile north of the southern end 
of the mountain; those collected at the latter locality by Doctor Stan- 
ton were obtained in part from limestones somewhat higher in the 
anticline. 

DISTRIBUTION OF FOSSILS IN MA1X)NE DlSTRICrT. 

A large number of the fossils herein described will 1>e found 
recorded as having l>een collected by Doctor Stanton at a numlier of 
points on or near Malone Mountain, espe^^ially on the western slope 
and foothills. The great majority of these had ])reviously been found 
at the notable lo(^ality east of Malone, but several will be found list-ed 
from the mountain or its western foothills only. Among these arc 
the Nautilus, a few other Mollusca, and the two echinoderms. 

How prolific the Malone fonnation is in fossils at the several col- 
lecting stations, and how nuich the original Malone Hills locahty 
excels the othei*s, may be seen by the following lists: 

OC(?URBEN('E OF SrECIES HY I.OrALlTIES. 

Locality No. 1. — Thrta suhdirision of the Trio sn-tion in the Malone HiUs, U 

milvs east of Malonr raiiirav station. 

AstrotHpnla mnlonianji. Plirntnla sjKirtella. 

Sorpiila pordlalis. lAiun (Kariula) interlineata. 

Sorpiila sp. (larRe). Lima ( ( 't(»iiostreou ) riograndensls, 
Sorpula sp. (siiiaU, with annular, fill- Poi-tou insutiis. 

form (X)stonfe). cJervillia (X)rrugata. 

Borenicea maloniana. Mytihis nuntins. 

Ostrca Rp. Modiola maloniana. 

Gryph«»a moxioana. Pinna quadrifrons. 

Exogyra subplicifera. Area? dumbli. 
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Arca:taffii. 

Cucullaea oatorcensis. 
Guculljea texticostata. 
CucuIUea transpeeoseDsis. 
Leda? navicala?. 
Trigonia calderoiii. 
Trigoula confer! I cos tata. 
Trigonia goodellii. 
Trigonia manita. 
Trigonia proscabra. 
Trigonia rudicostata. 
Trigonia vyschetzltii. 
Astarte? craticula. 
Astarte? Isodontoldes. 
Astarte malonensis. 
Astarte microphyes. 
Astarte posticalva. 
Ptychomya stantoni. 
Lucida? mexicana. 
Lucina potosina. 
Lucina potosina, var. metrica. 
Unicardium semlrotuudum. 
Unicardium transversum. 
(\vprina coteroi. 
Cyprina? streeruvitzii. 
Tapes? cuneovatus. 
Pholadomya marcoai. 
Pholadomya paucicosta. 
Pholadomya pneposita. 
Pholadomya tosta. 
Pleuromya inconstans. 



Plearomya inconstans, var. curta. 
Anatina obllquiplicata. 
Anatina plieulifera. 
Thracia? malonlana. 
Martesia? maloniana. 
Pleurotomaria circumtronca. 
Turbo? beneclathratus. 
Delphlnula stantoni. 
Nerita nodilirata. 
Nerita perobiata. 
Vermetus comejoi. 
Natica bilabiata. 
Natica inflecta. 
Natica williamsi. 
Chemuitzia goodellii. 
Nerlnea circuinvoluta. 
Nerinea goodellii. 
Nerinella stantoni. 
Cerithiuni arculferuni. 
ActaH>nina? maloniana. 
Opiwlia? fallax. 
Olcostephanus nuilonianus. 
Perisphinctes felixi. 
Perisphlnctes i)ot08inus. 
Peri.sphlncte8 schucherti?. 
Aspidoceras alaniitocensis. 
Pycnodont fish tooth. 
Cycloid fish scales. 

Enaliosaur (fragments of bones, indi- 
cating animal of considerable size). 



Locality No. 2. — South border of flat saddle, west of the Trio, about a mile east 

of the Malonc railway station. 



Trigonia vyschetzkii. 
Astarte malonensis. 



Pleuromya inconstans?. 



Locality No. 3. — Anticline in cast slope of Malone Mountain, about a mile north 

of the southern end. 



Holectypus? sp. 

Serpula gordialis. 

cJrypliani nioxicana. 

Kxogyra subpliclfera (probable casta 

of). 
Modioia maloniana. 
Cucullfea catorcensis. 
Leda? navicula. 
Astarte malonensis. 



Unicardium semi rot undum. 
Unicardium transversum. 
Pleuromya lncf)nstans. 
Martesia maloniana. 
Turritella burkarti. 
Chemnltzia goodellii?. 
Nerinella stantoni. 

Selachian (fln spine of indeterminate 
genus). 
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Locality No. 4. — About a milra east of the railway station of Finlay; apparently 
about the same horizon as the htcality next below mentioned, 

Gryphapa inexlesina. Trigonia proscal>ra?.ft 

Lima iuterlineata. Astarto inalonensis. 

Peoten insiitus. riiicardlum transversum. 

Modiola Keniculata. Cheninitzia goodollH. 

Modloia maloniaiia. Nerlnella Ktantoni. 
Trigonia calderonl. 

Locality No. 5. — Foothills near the railroad, at northwestern end of ^f alone 
Mountain, a little over 2 miles east-southeast of Finlay station, not more than 
200 feet above the gypsum bed; total exposure above (/yjtsum bed h^are 5^0 
feet; fossils all from middle hundred feet. 

Cuculla»a castllloi. Natica fiiilayeiisis. 

Liielna i)oto8ina, var. iiietrloa. Natica liiflecta. 

Luoiiia plauiiiscnla. Nautilus iiaiifraKas. 

Unlcardiuin somlrotunduni. OpiK»lla falhix?. 

PlioladoDiya pauificosta. I»erlsplil!ict(*s scliucliertl. 
Nerlta finlayonsls. 

Ix)CALiTY No. 0. — First high ridge west of Malone Mountain, about 2 miles went 
of Malone station, in No. IS of Doctor l^tanton\*< Malone Mountain section. 

Grj'phira mexleaua. Astarte lualononslK. 

PecttMi Insntiis. Pleiiromya iiiconstans. 

Trigonia inuiiita. 

Locality No. 7. — West of the north part of Malone Mountain, about 2 miln 
southwest of Malone station, in No. 13 of Doetor Stantfni's Malone Mountain 
section. 

Grypliani iiiexicana. Martosla nialoniana. 

PcH'teii iiisutiis. Chomnitzla goodollll. 

Astarte nialoiionsis. Nerinolla stantonl. 

rnlcardluui seinlrotunduiii. Nautilus burkarti?. 

Pleuroniya ineonstans. ; Porispliiiict(»s darki. 

Locality No. 8. — At same locality as the preceding, but from a horizon 220 feet 
higher, viz. No. 2') of Doctor ^Stanton's Mahmc Mountain section. 

Pygurus sp. Pinna quadrifrons. 

Gryphfpa nioxicana. Plouromya inconstans. 

I/OCALiTY No. 0. — West base of Malone Mountain, a short distance north of the 

southern end.f 

Grypha»a nioximna. Pinna quadrifrons. 

Exogyra potosina (broadly triangular Plioladoniya cf. ninrcoui. 

phase). Plouromya inconstans. 

(tervlllia cindorolla. PI(»uromya inconstans, var. curta. 

Gervillia? riograndcnsis. Corbula? mabniiana. 



" Something more than this dlstanco, a Iltth» south of oast. 

b A cast ; It may possibly represent T. prcrsinaia. 

'"On this collecting station, having; previously referred in his field notes to a fresh- 
water limestone 75 to 100 feet below a quartzltic conRlomerate at top of Malone Moun- 
tain a short distance north of Its southern end. Doctor Stanton comments as follows: 
" In the field this was l^elleved to Ik* between the fresh-water horizon and the quartzltic 
conglomerate alK)ve mentioned. It Is certainly several hundred feet above a- horizon of 
the Qryphw mcxicana and Nerinea." 
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IxK'ALiTY No. 10. — Foothill wcftt of M alone Mountain, about 2 milcft north of Us 
southern end: possibly same horiztm as that of the preceding locality. 

Gryphjpa iiiexicana. Astarte malonenslsV. 

Exopjra imtoslna (narrower phase). Lucina |)otosina, var. metrlca. 

Pecteii insiitus. Pleuroinya inronstans. 

Pinna quadrifrons. Perisphlnctes aguilerai. 

Lfx:ALiTY No. 11. — Near southern end of Malone Mountain, west face, near top; 

stratigraphic relation obscure. 

Trl^onla niunita. Nerinea goodellii. 

I^CALiTY No. 12. — Conglomerate on west face and near top of Malone Mountain, 

Triponia goodellii? (cast, larger than other siK^c'hnens of this sp.) 

Locality No. i:{. — tJast slope of Malone Mountain near the southern end; 200 

or soot feet above the gypsum. 

Gryph»?a mexicana. Oppelhi fallax?. 

Triponia pnestriata. Perlsphlnctes chirkl. 

AGE OF MAIX)NE FAUNA. 

The affinities of its fauna clearlv refer the Malone formation to 
the Jurassic. The only evidence that at first thoucjht might seem 
discordant is the occurrence of the genus Ptyehomva, which, with one 
or two doubtful exceptions, has not been recorded hitherto from rocks 
older than the Cretaceous. But when it is rememU'red that, of the 
Cretaceous Ptychomyas, only one species occurs later than the Lower 
Cretaceous (Neocomian and (lault) and that this (me, the Pf, zittcU 
of the western Al])s, is from the Turonian, no species occurring in the 
higher (Senonian and Danian) stages of (he Cretaceous, the ocHMir- 
rence of one or two species of Ptychomya in the upper part of the 
Jurassic is only that which it would l)e reasona!)le to anticipate. 
This genus occurs at Chilian, Chile, in rocks of debatable age, and it 
is thought by Doctor Steinmann to have been derived there possibly 
from the same bed that yielded his Trujonla transltojna^ from which 
T. vyschetzkii is scarcely distinguishable. The T. transitoria occurs 
also at Caracoles, Bolivia, where, on the basis of the kind of rock 
attached to the specimen. Doctor Steinmann supposes it to hail from 
the Low^er Cretaceous; but nearly all of the Mesozoic fossils that he 
lists from Caracoles he considers Jurassic. 

The sections IJndnlnffv and Costatfy^ to which several of the Malone 
Trigonias belong, are exclusively Jurassic," and, if we except Tri- 

•By PIctet and Camplche (Pal. Suisse: Terr. Cret. de St. Croix, p. .360. 1860) and 
Btollczka (Pal. Indlca; Cret. Faunn S. Ind., vol. 3, p. .'Ul. 1871), the section Vndu- 
latw is said to include some Cretaceous species, but by later authorities It Is cited as 
exclaslvely Jurassic. Thus It occurs, according to Zlttel's Ilandbuch (1881-1885) ** Nur 
Id Jura;** and according to Steinmann and DOderleln's Fllemente (1800), " Oberer Lias — 
Oberer Malm.*' 
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gatiia prwHtriata — represented by a single somewhat imperfect 
mold — none of the Malone Trigonias agree perfectly with generic 
sections hitherto known from Cretaceous rocks, exclusively.** The 
genus Trigonia is moreover generally considered one of the best of 
the Lamellibranch genera for purposes of stratigraphic diagnosis. 

But it is to the ammonites that we must look for the strongest 
evidence of geologic age, these lx»ing generally regarded as the most 
critical of molluscan fossils as guides to stratigraphic correlation. 
And here, too, the evidence is clearly conclusive of Jurassic age. 
Though several of the gcuiera are common to the Jurassic and Cre- 
taceous systems, all of the known European analogues in species and 
subgeneric groups are Jurassi(r. The ammonitic genus of most fre- 
quent o(*currence in the Mahme is Perisphinctes, which is common 
to the two systenis, but is almost exclusivelv Jurassic. Of the 360 
known species of this genus ^ only four, descrilxMl by Neumayr and 
Uhlig from the upper Neocomian of Saltzgitter,*' are Cretaceous; 
and these belong to a group which the Perisphinctes sjx^cies of the 
Malone formation do not at all approach. On the contrary, the 
species of Perisphinctes to which those of' Malone show the closest 
affinities are those of the Tithonian. 

It should be noted that while some of the molluscan fossils other 
than ammonites seem to indicate Kimmeridgian, or earlier than 
Tithonian age, this is more or less offset by the presence of the ordi- 
narily Cretaceous genus Ptychomya. 

LOCALITIES OF RELATED FAITNAS. 

The only localities which present rocks known to correspond more 
or less closely with those of the Malone formation are in Mexico, 

In the descriptive part of this paper it is noted that some of the 
fossils of the Malone formation are identical with some of those of 
the Alamitos lx»ds, descrilx^d by Castillo and Aguilera as occurring 
at the Sierra de Catorce in San Luis Potosi, and that others agree 
with species descril)ed by Doctor Felix from the Cerro de Titania in 
Oaxaca. The numlwr of forms at present known to be common to 
the Malone and the Alamitos is so considerable that there can be 
little doubt that these two names represent approximately the same 
horizon. The anmionites of the Alamitos, like those of the Malone, 
are of Titonian affinities. 



*» Doctor Stanton, however, places Trigonia pro9cahra In the ScRl>re, and questions 
whether T. caUlcroni l>e not referable to that section also rather than to the Undulats. 

* In the body of his recent Monograph of I'erlsphlnctes, Siemlradzkl treats 363 specie 
of this K^ntiK. In Its supplement, of a lar^e niimher of additional alleged new species 
clt4Kl as (lescrilted by De Uias and Tornquist in 1898, be Identifies all but three with 
species previously known, so that the nunil>er of species recoj^nlzed by Slemiradzki in 
the early part of 1809 was :\m. 

<^ Ueber Ammoniten aus den Hilsbildun^en Norddeutschiands ; raleontographlca, Bd. 
XXVII, 1881. 
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The Dumber of fossils knowu from the Jiirassic of the Cerro de 
Titania is small, but indicates, su far as it gix's, a position high in 
the tipper Jiirassit; series, as shiiwii by Ocxtor Felix; and it is at 
least worthy nf note that of the few lamelliliraiichs litiown froiii 
tliese rocks, Exogyra mib/diriferfi and GryphoHi tiifxicaiiu o«?iir 
also at Malone, Astartt! micro phye-n may hn the same as ,4. hrexlacol-a, 
and the large Tflgonia Kolo'jun'iil, known only from the rast, uiuy yet 
prove to be identiejil with the Malone s]K>eios, T, eyitchetskU, when the 
details of its shell come to light. 

Besides the Malone district, the Sierra de Catorce, and the Cerro 
de Titania, several other localities in Mexico have yielded fossils of 
the Malone formation. Thus a Perisphinctes, .supposed to be related 
to the Eiiro|X'Hii P. bnlderiM, is apparently common to the Theta and 
the Alamitos and is reported from Tut^tepec also, in the State of 
Puebla, by Castillo and Agiiilera; and by the same writers Peri- 
HphinHcn masnpilenniH and Ilnplocemn mmiipihiisis are. recorded 
from the Alamitos and from the Sierra de Zuloaga, in Zaeatet^s. 

A number of Me.\ican Jurassic localities besides those here men- 
tioned are given in Aguilei'a's "Sinopsis de Geologfa Mexirana;"" 
but the.se are little known, and at some of them the rocks belong, at 
least in part, to the lower Jurassic. It is, however, inttiresting to 
note that the Jurassic district of Malone is in the continuation of the 
Ixdt along which are scattered all or nearly all of the Jurassic tracts . 
shown on the geological map of Mexico of 1K!)7 published with Nos. 
4-(i of the Boletin del Inslituto GeohJgico de Mexico. 

It is not improbable that rocks nearly related to the Malone occur 
in Month America. As shown in the discussion of that sj^cies, 
Trigonia vyschetzkii is very close to the Andean form, T. tniufitiirh 
Steinmann, a species whose pi-ecise geological position has hitherto 
been doubtful, but which the evidence from the Malone district tends 
to show probably Iwlongs to the up])er Jurassic. 

.a(Kxowij:d<iments, 

I wish to acknowledge.my indebtedness to all of those mentioned 
elsewhere herein as Inning contributed directly or indirectly' to the 
success of this study. The kind services of the Messrs. (jooilell were 
of especial value, as furnishing the fii-st fairly conclusive indication 
of the Jurassic age of the Malone formation. To the Hon. Charles 
D. Walcott, Director of the United States Geological Survey, and 
to Mr. Charles Schuchert, Curator of Invertebrate Paleontology in 
the ITnitcd States National Museum, I am indebted for imi)ortant 
iiid. I am under obligations also to Mr. John N. (Jilcrease, Mr. 

•Id BoBiiui^Ji), Oeoloftla de Meiiro: Bo[e(iii del Instltuto Oeolugku de Mexln). Nua. 
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Charles M. Wilson, and Mr. John W. Williams for favors rendered 
while I made headquarters at Sierra Blanca, and particularly to 
Mr. Williams, who showed much interest in the Malone investiga- 
tion, assisted in collecting, and facilitated the field work in every 
possible way, contributing in no small measure to its success. I deem 
it but simple justice to Doctor Stanton, and at the same time a pleas- 
ure, to state that I owe very nmch indeed to his full and generous 
cooperation in promoting every desired use of the collections under 
his charge, and in holding at my service a splendid knowledge of 
Mesozoic concholog}' and its literatui^e and methods. And, finally, it 
is also due to Prof. William Bidlock Clark, head of the geological 
department of Johns Hopkins University, to add that without his 
eificient planning of it as a whole, this contribution to American 
Jurassic paleontology could have been undertaken at this time, if at 
all, only under far greater limitations, both as to scoj^e and as to 
facilities for research. 
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STRATIGRAPHIC NOTES ON MALONE MOUNTAIN 
AND THE SURROUNDING REGION NEAR SIERRA 
BLANCA, TEX. 

By T. W. Stanton. 



GENERAL REMARKS. 

It has been deemed advisable to supplement Professor Cragin's 
paleontological paper by a brief account of the general geology of 
the region in which his Jurassic fauna occurs. The data here pre- 
sented were obtained in 1897 and 1898 during tw^o reconnaissance trips 
undertaken for the purpose of unraveling the obscure Cretaceous 
section of the Sierra Blanca region and, if possible, of determining 
the stratigraphic relations of the Malone Jurassic with the Cre- 
taceous, as well as of making collections from all of the fossiliferous 
horizons of the region. The stratigraphy of the Cretaceous was 
determined fairly well, several fossiliferous horizons in the Jurassic 
of Malone Mountain were established, and interesting collections of 
fossils were obtained from both the Cretaceous and the Jurassic, but 
the rocks of the two systems were not found associated in the same 
continuous section, and their stratigraphic relations were not defi- 
nitely determined. 

In 1897 two weeks were spent at Sierra Blanca station examining 
the outcrops within a few miles of that station and cme excursion 
was made 25 miles southward, to the Rio (irande. In 1898 a month 
was spent in the region working with a wagon and camp outfit, but 
even then many points could not be conveniently reached nor thor- 
oughly studied because, on account of the scarcity of water and of 
roads, camping places were limited in nuinl)er. The area examined 
comprises parts of the Fort Hancock, Sierra Blanca, and Eagle 
Mountain quadrangles, as mapi^d by the XTnited States Geological 
Survey, extending from the Finlay Mountains on the north to the 
Rio Grande on the south and from the western foothills pf Malone 
and Quitman mountains to Devils Ridge and Eagle Mountain on the 
east 

23 
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The region as a whole is characterized by rugged hills, ridges, and 
mountain masses rising abruptly from broad valley plains which are 
filled to an unknown depth with coarse Tertiary (?) deposits that 
obscure the structure of the older rocks beneath them. The general 
strike of the uplifted strata is northwest and almost all the smaller 
hills and ridges are monoclinal, with beds generally dipping south- 
west. In describing the Cretaceous deposits of this region in 1801, 
Mr. J. A. Taff « thought that the l>eds exposed north of the Sierra 
Blanca station are the oldest and that successively newer beds are 
found to the southwest except that there is some repetition by fault- 
ing. This opinion was based on the general posture and geographic 
relations of the beds and on the lithologic similarity of certain con- 
glomerates and limestones in the Jurassic and the Cretaceous. The 
characteristics of the faunas involved were then practically unknown. 
It will l)e shown, however, that the real succession of strata is verv 
different from that given in Mr. TafF's published stn^tion, the oldest 
Mesozoic rocks being found in Malone Mountain. Mr. Taff briefly 
discussed the folding and faulting that is common throughout the 
region and that is doubtless often present under the debris of the val- 
leys as well as in the mountain masses. It would require much more 
time and study than has yet been given to this area to work out all 
its details of structure, which is further complicated by many intru- 
sive masses of igneous rock in all the larger uplifts except Malone 
Mountain. 

MALONE MOUNTAIN AND THE JURASSIC. 

The strata bearing the Jurassic fauna descrilxul by Professor Cra- 
gin have been found only in Malone Mountain and the adjacent 
valleys. The Malone Mountain uj)lift extends from the Southern 
Pacific Railway near Finlay station about 5 miles in a southeasterly 
direction and ends abruptly a few hundred yards from the north- 
westerly extremity of the Quitman Mountains. Malone station, 
which is 13 miles bv rail from Sierra Blanca station, is at its eastern 
bas4^ a little north of the middle. From this direction the mountain 
looks like a simple unbroken ridge, but on the southwest side it is 
deeply dissected l)y both transverse and longitudinal valleys. 

The general structure seems to consist of a syncline along or east 
of the crest of the principal ridge, with an anticline in the valley and 
sulK)rdinate ridges of the west slope. There are also several minor 
folds, often beautifully shown, and doubtless some faulting. Toward 
the southern end of the mountain a small anticline is developed on 
the eastern sloj)e. Mr. Taff has published a figure of the Malone 
Mountain section '^ showing these general structural features. He has 



"Second Ann. Rept. Ueol. Survey Texas, pp. 714-738. "Idem, IM. XXVII. 
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also described " the succession of strata in the middle section of the 
mountain, which agree in the main with my observations, though 
both structure and exposures vary greatly in diflferent parts of the 
uplift. 

The most complete section that I observed, in which the thicknesses 
were estimated with some care, extends across the mountain from a 
point on the east side about one-half mile south of Malone station. 
The eastern face of the mountain shows an apparent thickness of 
about 1,200 feet of blue and gray limestones, with a few inter- 
calated beds and bands of conglomerate and sandstone, the beds all 
dipping strongly westward with increasing dips until they become 
vertical on the crest. On the west slope there is a succession of lime- 
stones, conglomerates, and gypsum l)eds, nearly vertical and not well 
exposed, and farther down these are apparently repeated with a 
westerly dip, overlain by conglomerates, limestones, etc., fairly well 
exposed and not much disturbed in the lower ridges to the west. 
The gypsum beds and the limestones immediately associated with 
them appear to be the oldest rocks exposed. The following section 
begins with what was supposed to be the lowest gypsum bed, but on 
account of complex structure and obscure exposures the succession 
and thickness of the first five members are somewhat uncertain. 

Section of Jurassic beds on west side of Malone Mountain, near Malone station 

{Section J of map). 

Feet. 

1. Gypsum, not well exposed, about 100 

2. Calcareous conglomerate, almost vertical 45 

3. Mostly covered; limestone below, gypsum above (dip variable, west- 

ward), about 200 

4. Altered and fissured limestone 125 

5. Gypsum, not well exiwsed 100 

(». Sillceo-calcareous shale 40 

7. Limestone 20 

8. Covered (shale?) 100 

t). Blue limestone, with traces of fossils 2 

10. Covered 15 

11. Arenaceous limestone 1 

12. Covered 10 

13. Blue limestone, with the Malone fauna 2 

14. Covered 10 

1 5. Limestone 1 

IG. Covere<l 8 

17. Thin-bedded limestone and shales 20 

18. Calcareous conglomerate 15 

19. Limestone with Pleuromya and Gryphiea 15 

20. Covered 10 

21. Calcareous conglomerate 15 

« Idem, pp. 722-723. 
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Feet 

22. Limestone with fragmentary fossils (AmmoniteK. etc.) In 

-3. Calcareous conglomerate ir* 

24. Covered m 

25. Limestone with Grj-pluea, Pinna, Trigcmia, etc ir» 

2(i. Covereil in talus sIoik* lii^ 

27. Thin-lHMlded brown sjindstone witii hands of conjj^lomerate and con- 

taining a small Ostrea. Nerinea, and a few other fossils, i^oorly 

preserve^l Z* 

28. Massive, gray, <*alcareous sandst(me H> 

20. Gray limestone forming a prondnent ridge ±'2^*i 

.*^). Brown c<mgloinerate, comi)ose<l mostly of <|uartzite and chert i>ehhles. 4«i 

:U. Blue limestone , HXi 

This is uncomformably overlain by tlie unconsolidated Tertiarj^ or 
Pleistocene conglomerates of the plains on the west. 

The main ridge of Malone Mountain on the line of this section 
seems to lye made up of Xos. 21), 30, and 31, with perhaps some higher 
beds, all repeated by the synclinal fold. 

Xos. 13 and 25 each yielded fossils, some of which are si)ecifically 
identical with forms occurring at Professor Cragin's principal 
locality for the Malone Jurassic fauna, and (he fossils nientioiUMl 
in other bands (Nos. 0, 10, 22, and 27) evidently behmg to the same 
fauna. 

Some bands in the limestone No. 20 yielded a few fossils that 
seem to be fresh-watei* forms — small, simple* gasteropods, res<nnbling 
Viviparus. Similar forms were sc^en in No. 31 also. 

Near the south end of Malone Mountain the same horizon in 
No. 20 ^'ielded some small bivalves with the external features of Unio 
associated with the gasteropods. Conglomerate No. 30 of the section, 
however, contains marine fossils, including Ammonites, Exog;v'ra, 
and several other genei*a. These were not fouiul on the line of the 
section above descrilH»d, but the conglomerate is a prominent, easily 
recognized horizon exposiul at many points along the entire length of 
the niountain, aiul the fossils, usually in the form of imprints and 
fragments, were seen at several places both north and south of the sec- 
tion, especially toward the southern end of the mountain. In the 
western foothills of the mountain, 1 to 2 miles north of the southern 
end, there are exposures of a conglomerate believed to Ik» the same as 
No. 30, and in the up})ermost bands of the limestone immediately 
IxMieath it collections were obtained containing Exogyra, Pinna, 
Pecten, Pleuromya, Perisphinctes, etc., which Professor Cragin has 
assigned to the Malone fauna (see p. 10). 

At the end of the northwest sj)ur of Malone Mountain, at the point 
where it approaches the railroad, there are lai'ge exposures of gypsum 
that almost certainly belong to the gypsift^rous horizons in the sec- 
tion just described, though they are sei)arated from them by struc- 
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lural breaks," In the foltowing section ihe e.stinmteil thicknesses of 
till' g^'psniii imd ihe Ix-ils dverlyiiifi; iiiv iiol closely afciinite. becaiiso 
iIk' f.\|)usuiH.'s an' very iin'onijilete iiud llie iHps mv variable and not 
easily detemiined. 

S.itU>ti near nnrlhin-'t 'nil -f Mnhn.r ihiiniliiii, ali'ml 2 iiiilcn uniilhrail nf 
FlnloH xlallou (Srrlliin II of map). 

1. (ly|>suti] KiOoriunre. 

.:. MoKlly i-ovi-ml iiImiuI LIM) 

;!. LlnieHtuQi-H wllli i-oiigli imp rate Inyprs iilternntint: wllli softer 
sihuly tiiinilH. Si>vernl rostillireruuH linrfzanti witb Miiloiie 

fauDa (see lists, p. IS) 75 

4. LlmestnncH imxHiug luto calcareous rouglouieratc 15 

:.. Limestone with a few Maloiie foHdlls 15 

(I. Cali'oreouB (Kiiiilomernle 8 

7. Covered (s!inie« nnd llmestoiip) 20 

X. (VilcAreuus eonglonierate 10 

:i. Blue llinestoiie dEiqiliiK 20° 8W., vrltti eclilitoidK and larfn* 

Neriiieii »«*ii In seetioii mi ivt-atlmreil surface (f 

10. niue Miuesloiie and sliale iwssliis under tlie jiMu . 2(H) 

Then' ean Ik- liItU' doubt that the fosKiliforons beds in this section 
iirc on very nearly the siinip horizons as those in the section west of 
Malone station. 

The mast prolific locality for Malone Jnrassir fossils, and the only 
'•no not directly cnnneeted with the mountain itself, is in the low 
hills in the valley al>out 1^ miles east of Malone station. The 
i-\|)i)siires ai-e comparatively small and the diiis variable, so that the 
.-Irali^aphic details either as to thii^knc^ or succession can not be 
•letcniiined ivilli certainty. Proftissor Cragin gives his observations 
on this lix'iility fidly in another pla(« (pp. 13-17). 

Tt is not possible to make a definite correlation of the fossiliferous 
iH'ds here with any single horizon in the Malone Mountain sections, 
but it is most |)robable that they belong not more than 300 feet 
alwve the main pyfjsum iK-ds. 

At this jKiint the Malone Jnrassic beds are closer to fossil i feroiis 
(.'retaceoiis lieds nf_ determined horizon than at any other place 
observed in the region. Almnt 3 miles to the east, near the south- 
west base nf Sierra Blanca, there are exposures of Washita beds with 
JVotiosai'ift tejpaiui and Gryphtra mueronata (?). and the same hori- 
zon wcurs a little farther away along the railroad between Etholen 
}lills and Qnitman Mountains. 

Mr. Taff correlated portions of the Malone Monntain section with 
e.\posures in the conical hilts near Etholen alxmt 5 miles west of 

• Mr. Tiill nsBlKnmi Ihese Kyiimim cipraiires, ns wrll nn Ihuse al the Houtlienal end of the 
iDountulD. lo n hljilipr Sorlzon luee pp. Tl-Ti iind ~:w of hlK reportl. but Ihey nil have Ibe 
Ume relutlona to llic fosglllferaiiB liorlunn bearLoB Ihe Malone fnuDa. 
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Sierra Hlaiica Malion. aiitl in BlulT and Viiccat niosas iK*ar tW stu 
station, hilt I was iiiialih* to (*(>iifinii tlii^> corrt'lations. Th** ^inul 
in tlh* " Ktholrn Knohs" may iM)s^il>ly Ix'Ion^ lH*n», Inii ilic (iiL*| 
l(M'ali(i<*s alnio>t <'4TlainIv show onlv Civtaceous IkhIs. 
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TIIK CnKTACEOl'S. 



( 'n'tacToii"- H}rk> liav(» a p-<»at <li»v<»l<»pnu»nt in this ropion tK 
n'|)n*s4*iit th«* ihi'iM' main divisions ut th«» C'oiiiancho r^Tir-^iifl 
Trinity, FrrWorickshur^, and Washita — as well as a part of ll* 
I 'p|M'r ( 'ri'lacrous. Litholo^rically th<* si'ctifMi tlitfors <rn'atly fna 
th:it of Crnlnil Tcxa^. when' the Comanch«» srrii»s has Ihn'h hhk 
-Imhrd. and ihrii' ar4' al>o considcrahlo (liff(»n»n<t»s in the wnirtl 
i'jin;.n' of -«onir i»f the <'ommon species, so (hat it is inipraetii*:ii)If lO 
n'('n<riii/.p manv <d' the minor formations and li(»rizons that l»fr 
liern -studied. The «renei'al fannal sn<'ees>ion is tin* sanio in Ud 
ir«rioii-. :ind it i'- n>Mallv not iliflienh to ehissifv the IhmIs hv \wt\t 
of Mir f(»--iU a-- Tiinity. Krederielv>hnr^, or Wasliita, thou^li it vt 
diHirnh iind ^ometime> imp<>ssihh» to a^si^n each exposuiv to it 
exjiri |M» iiinii ill the «r«'nei'Ml seetioii, hecans4» many of them an* n'la- 
ti\«lv iii.-ill :iiid i-ohited. and the Mriietiire is eoniplieatetl hv fol«K 
fMiih . :irid iiriM'nii- inti-n>i<»ns. The most complete s<»eti«)ns arv ti' 
he foiiiid in ihr (^>iii(mjMi Mountains, especially toward the S4iiithrni 
end :ind in ihr lower hill> faithei' south on the Rio (irandi*, in the 
iniitlHTIi cxhii -ion <d' the ^aiiie line of uplift. 

f^hi'ft uniii M fill, fii'f IIS. Thi^ I'jinijfe he^ins at a point f>n the railn^i 
s inih' wj' 1 of Sirii:i rd:iiH"i >iation and extends in a southeastt'rk 
dirrriion mIh)iiI :'.► mile-, (he iipliried heds continuing as low rid*^»^in 
the :inir dii'rriion :ind <To-'-in«j: the Kio (Irande <» or 7 miles heyoml 
tin- rnd of ijir iii:iiii r:iiiire. At il< nortliei-u end it is e(nnpos<'d mainly 
<d' i«.MM'nii rork LMMiiile- :ind poi*|)hyi'ie-i -with ('retae<»ons 1kmI> ir: 
the :idj:M-<'n( Innilidl- <»n the noiili and east, hut south of Qnitiuai. 
CariNoii. a drainair*' rjiannrl (hat enl-^ -tr"aiirhl across the raiiin' alHiiit 
in niilc-^ ()M(li (d' it - northern end. the mountain mass is (*oinpos<><l of 
( 'reta<'«'oii- -edinirnl-. with <»nl\ ocea-ional i«rn<'ous intrusions. Thi' 

• * 

a \i^ of iIm' raiiL'*' i- fo?- a niinil»er nf milr- ahno-^t pai'alhd with the Rio 
( iiande, \N hirli Mnw - ahoiii r, mile- to the >outhwe>l. while on the other 
side i< the Hal \ alley of (^>uilnian Arroyo. 1 to H) mih»s wide, S4»|)ara- 
t inir the (Jiiilnian Mountain- from l)r\iU KidL^<* and l^a^h» A[oniitains. 
S«Mti(Hi.- talo'ii at diil'ei-enl point- in-ro— this ran«ze vary <rreatly in 
extent. The one piiMi-hed hv Tall' in the report cited was takon 
near (jtiitman Canyon (Section 111 of map), and shows the strata 
with \aiial)le -teep <lips mo>tly to the we-t. hut sometimes reversinl. 
Neai" the 4'a>tei'n end of the section is a heavy hed of limestone, form- 
ing part of Tail's *' Hlutf bed," tilled with Orhltuflfia teu:ana and a 
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tew other forms, followed by a band of hsrti linif-stmip coiitaiiiiii); 
Tinmcriniri s|)e(;iinoiis of Requieiiiu. Then comes the " QuHnmii bed," 
composed of sundstoncs, t-lays, and thin lieds i>f Hnu'stoiie, with u 
•hickness of 330 feet, succeeded on tlie wt-st hy n gn'at scriea of sand- 
-atones and siliceous linie.stoni>s, the '" Moiintain iM'tl," witli iin ap- 
parent thickness of alKHit 4,000 feet. The western end of the speti(m 
was thought to i>e tlie top, and the entire sectioii was rcfi-rred to tli> 
Wasliitii division of the Comanche series. My studies of nioiv com- 
plete sections farther south ia the same range, csijwially the one near 
Uiu Rio (Srande, led to the concltiKioii that Ihe l)eds iil Quitman Can* 
yon and for a long distance strnthwiird are nuwtly overturned, and 
lliat the oldest nx-ks are on llie west side of tiic niouiilains. 

The Mountain l>ed, consisting mostly of coarse, varicolored sand- 
stones, forms the western ptirtioii of llic moiintain all tlic way to the 
Rio (irande at Hot Springs, whciv it dips to tb"? east iiisteiid of to the 
west. Its uppaiviit great thickness may !«' due in part lo fohling and 
faulting. It has yieldedtudy imperfectly preserved Osli'ea u[id a few 
other forms that are instiflieicut for its correlation with established 
formations. 

The Quitman Ixil has a similar distribution along the higher {west- 
ern) .slope of Quitman Mountain. Its fauna shows a different facioK 
fi-om any assemblage in the Central Texan section, including /:>rt(/j/ra 
/fitifrntmevHl/i.Trif/onifi laffft, THffoniet atolhi/t m./irvni)ni/lii,an<i a 
cinisiderable nunilx-r of forms that will Im?. des<TilH"d in a monograph 
iif the Comanche fauna. .Mthough Home of the s|«'cie,s show rela- 
tiiuiship with later faunas the stratigraphic and paleontologic evi- 
dcn(« as a whole is thought to justify its assigmnent to the Trinity 
division. The best localities found for collecting this fauna are on 
Quitman Mountain almut 1 mile south of Quitman Canyon, and «u 
I he trail fntm Quilman Arroyo to Hot Springs, atxmt 31 miles from 
Ihe springs. 

The Orbitolina limes-tone for many miles forms the crest of the 
(Jiiilmau Moinilains, with a iKild escarpnu-nl on the east and a sleep 
-Inpc i-..rii>~]n>iiilirig witli the dip on the we.st. Its charaelcriNtic 
fnraniiniferu. o.-hltolliKi h-j-oua (R.«'mer). oceurs only in the Glen 
I£(.se lieds tif the Trinity division in Central Texas. Anotlier «pecicH 
uf the same horiztm that occurs with it in the Quitman Mountaina ia 
the large Xiittm praffrnnilig Roemer, which is usually treated as a 
synonym of X. pifdernal'm. The Orbitolina limestone ha.s hen- a 
thickness of at least '250 feet, and farther south on the Rio Cirande it 
apjH'urs to l)e still thicker, anil Ihe Orhitolina again appears in a 
thinner limestone aljout 3()0 feet higher. 

On (lie cnstern slo|>e of the mountain 1 lo'2 miles south of Quitman 
Canyon tJiere aw exiJoniires of several humlriMl fwt of limestones. 
I'lays, and saiidstom^ dipping lonard the mountain and apparently 
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underlying the Orbitolina limestone (Section IV of map). The suc- 
cession from the Orbitolina limestone eastward down the mountain 
is as follows : 

Fe€t 

1. Alternating thin l)e<ls of snmLstono and olay. with cK^caslonal bands of 

Umestone: Ej-ni/yra irxana near the middle 2H* 

2. Alternations of limestone and covered spaces 200 

0. Sandstone 8 

4. Covered 15 

5. Sandstone with AvtaonvUa dolium 15 

('». Argillaceous limestones, clays, and some arenactM)us bands, with occa- 
sional layers containing Exof/ifm tcrana 300 

7. Limestone in s(»veral massive be<ls interst ratified with more <»r less ar- 
gillacc»ous nodular betls ; some of the harder bands full of Vaprina 
ocridcntaliM Conrad 75 

Farther east some of these l)eds are rei)eated, dippings eastward. 
It is evident that these beds are in part the equivalent of those de- 
scribed by Tatf as occurrin^^ in Flat Mesa, 4 miles north of Sierra 
Blanca, and that they should lx» inchided in the Fredericksburg 
division. 

About 10 miles south of Quitman Canyon and less than 2 miles 
south of the northern boundary of the Fabric Mountain quadrangle 
the east face of the mountain shows a similar section, and at its base 
there are small exposures of Washita IkmIs with Schhvnhachia re»- 
/M'/'fhut and a few other forms, dippin<i: toward the mountain and 
thus ^i^ivin^ additional evidence of overturning; and faultin<2:. 

71ir Rio (rranilc section. — Still farther south, near the Rio (Jrancle, 
the upper part of the section is nuich more complete and more simple, 
furnishiu*j^ the key to the stM!tions already discussed, which are par- 
allel with it across the same line of uplift. The eastern end of the 
section is about 1 mile north of the llio (irande in the first hills west 
of the board valley of Quitman Arroyo. Here the IkmIs are sharply 
folded and a prominent rid^e shows an anticline consisting of argil- 
laceous limestone belon^in^ to the Washita division. 

The western limb of the anticline dips 70° to 80° west, and the ex- 
posure is as follows : 

Section in hills just irest of Quitman Arroyo, ahout 1 mile north of the Rio 

Grande {S ret ion V of map). 

Fe6t 

1. Arj^illaceous limestone. w<»jitherinj; in nodnl.ir form, with bands of 

harder limestone 200 

•J. More massive limestone, mnch seamed and f1ssunHl__ _._ 30 

X Dark, fissile shale, with occasional bniids of impure brown liniostoiie, 
untlerlyinjr a valley about 1 mile wide. Dips at fii-st steei) to the 
west, liecominj: variable and nuich less toward the niiddlo of the 
valley and atrain steei) to the west on the west side of the valley. 
hioerramus lahiatus and a few other Tpper ('retacvous fossils were 
fouml west of the middle of the valley; thickness api>arently sev- 
eral thousand. feet. 
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Feet. 

4. Massive Ilraestone, probably same as No. 2 30 

5. Arglllafcous limestone with some bands of clay and sandstone; fos- 

sils: yodonaria tcwana, EnaUaairr texanns, Neithea texana, bJxo- 
gyra arietina, E. drakci var., Plicatula incongrua, and other Wash- 
ita forms 300 

li. Heavy-bedded limestone (40 feet) forming a cliff, followed by argil- 
laceous nodular limestone (30 feet), which yielded Enallaster tcx- 
anus, Gryphwa cf)rruf/ata. Lima tccu'oensin, Neithea tcxaua, and 
Schlcenbachia vcspertiua 70 

7. Similar limestones with dip not less than 45° westward 3(X) 

8. More argillaceous light-gray limestone, interstratitletl with dark clay 

shales; one of the limestone bands yielded Epiastcr irhitci, Terv- 
bratula (Kingcna) iravoensiii, Oryplura washitactiMtH (?), Plicatula 
itwnugrua, and ^chUenhachia vcHpertina, and another band fartlier 
west yielded Epiastcr irhitci, Schlwnbarhia acHtocarinata. S. serra- 

iesccns, and Hamitrs frcmonti liOO 

0. Darlv clays with bi*ownish calcareous bands; Exogyra texana abun- 
dant 50 

10. Covered 100 

11. Limestone, very heavy-bedded alM)ve, with increasing bands of argil- 

laceous limestone below; Reipiienia and a small conical Forami- 
nifera abundant; Exogyra texana also occurs 300 

12. Shales, limestones, and bands of brown sandstone, not well exixwed 250 

13. Argillaceous limestone, with some harder bands containing " Caprina " 

and Kequenia 75 

14. Generally more massive limestone witli some Imnds of brown sand- 

stone. Also contains "Caprina,'* Ostrea, etc 350 

15. Quartzitic sandstone with thinner imnds of clay shale and impure 

limestone, dipi)ing steeply westward 400 

1(». Hard, blue limestone, full of OrhitoHna texana (M) 

17. Sandstone and impure limestone with some cliiy 40 

18. Sandstones and clays 250 

19. Thin-betlded passing into massive limestone, full of OrhitoHna terana; 

at least 300 

« 

The steep western surface of No. 19 forms the eastern wall of the 
canyon of the Rio Grande at this point. 

So far there has been no apparent serious break in the section, but 
the beds now become complexly faulted and folded. A short dis- 
tance north No. 19 is cut off by a fault, and on the west, across the 
river, the same bed seems to be repeated in several postures. 

It is evident that the eastern portion of the section crosses a syn- 
cline, so that in passing from No. 1 to No. 5 the same beds are all 
crossed twice. In the rest of the section, w^hile there may be some 
repetition of beds due to small faults, there are no anticlines nor 
synclines, and the fossils show that in general the beds are suc- 
cessively older toward the west. No. 3 is Upper Cretaceous, of the 
age of the Fort Benton; Nbs. 4 to 8 are Washita; Nos. 9 to 14, and 
probably 15, are Fredericksburg; and Nos. 10 to 19 belong to the 
Trinity. As the dips are all steep to the west it follows that all the 
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hood of the abandoned "A L Ranch " on the Rio Grande west of 
Quitman Mountains, in the small triangular area bounded by the 
river and the Eagle Mountain and Fort Hancock quadrangles. The 
Fredericksburg beds are especially well exposed about 2 miles down 
the river from the ranch, in the small canyon locally known as the 
'• Cajoncito." The next prominent ridge, 3 or 4 miles to the east, 
shows Washita shales and limestones, with intervening dark shales 
that may belong to the Upper Cretaceous. 

These details of the stratigraphy and distribution of the Cretaceous 
in this region are given for the purpose of emphasizing the peculiar- 
ities and the isolation of the Malone beds. 

Bull. 266—05 M 3 



DESCRIPTIONS OF THE SPECIES. 

ANTHOZOA. 

Several coralla of the massive shape and a segment of a digitifonD 
branch, which in my preliminary manuscript on the Malone fauna! 
had described as two specie.^ of Astrocoenia, were eventually sub- 
mitted to Mr. T. Wayland Vanghan, who is engaged in a special study 
of the Neozoic corals, for more detailed study than I could give them. 
Of these, Mr. Vaughan has very kindly furnished the following 
description : 

Genus ASTKOCCENIA M. Edwards and Haime. 

AsTRCK'tENlA MAU>N1ANA Sp. l\, 
PI. II, figs. 1-3. 

" Professor Cragin has submitted to me for study and descriptiou 
specimens of an Astrocci^nia collected by him 1| miles east of 
Malone, Tex. The original substance of the skeleton has Ix^n trans- 
formed in the process of fossilizatioii into a bluish limestone; the 
skeletal elements are now repres(Mited by crystalline calcite and the 
interspaces are filled by the same miiu^ral. The result of these 
chemical changes is to make a study of the thin sections of the 
specimens very unsatisfactory. No minute structural features could 
be deciphered, and very often even the grosser ones of the individual 
corallites are obliterated or can be discovered only w ith difliculty. 

"Apparently only one sjx^cies is represented in the collection, but 
there is a central or type form around which the other specimens can 
be grouped. The tyi)e form will be described first. 

" The corallum is a gibbous mass, with a flat base having a rather 
large surface; the upper surface is rather uniformly rounded or 
thrown into numerous mammilla*. The intergradation between these 
two types of upper surface can Ije seen in the specimens before me. 
When the mammillate character has reached its nuiximum develop- 
ment the external appearance of the corallum is identical with that 
of the common recent West Indian Poritcn custrcoidcff Lamarck. The 
dimensions of two large specimens, both of which possess the mam- 
millate upper surface, are : 

mm. mm. 

(;roatest breadth 113 96 

Least breadth 95 82 

Height 52 56 
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"The nlrave i-Dpresent-s Iho type form of the trorratlmn. Tlipn- ik 

specimen, with n niammillah^ surfaco, which hImiwk no plutv for 

tachjiiciit. and otlier specimens show a tendency to form low 

" The corallites are polygonal, usually hexagonal, ant (;row(led 
[ether, and are joined by their directly fused wallH. The wall 
wwn adjoining coralliteis is usually thin, but in some instancfis it 
y be rather thick, in extreme cases almost 1 mm, Wlien the wall is 
in, lis upper edge is acute; when it is thick, it in flattened between 
foining caliccs. Thw deplh of the ealicular caWty is so variable 
t it possesses no vahie in the a|)ecific diagnosis; it is sometimes 
Kp and sometimes very shallow in the same colony. The diamc- 
r of the {'iilices vary in the same colony from 1.5 to 2Ji nun. The 
I diameter for a calice is 1 mm. and the maxinuini is about 3 
., or a very little less. The number of septa is 1(5 or W, There are 
7 8 or 10 principal tiepta, with smaller ones Ix-tweeii. At their 
^gins the septa are usually rather lliin, but deeper down in the 
«llite are secondarily thickened. The septa are Ihicker jwriph- 
Uly at the wall and are also thickened around the columella. The 
I of adjoining comllites niwt end to end or alternate wilh each 
t: In transvei-st; sections of corallites dissepiments are very 
fely pre.sent. No further information can l»e given concerning 
I endothecu. The columella is small, low, weak, and styliform. 
the bottom of the calice it is strengthened by having the 
Veiled inner tenninations of the principal septa fuse around it. 
mnation takes place in the angle iH-tween adjoining coraIlite>i. 
"There is another specimen not included in the above. It is an 
Astrocieuia, apparently gi-owing in digitate branches. There is not 
enough material to warrant lutming and destiribing it." 



ECHTNODEniVr^VTA. 
ECHINOIDEA. 

HOLECTYPOIDA. 

Genus HOLKCTYI'US IX's*.r. 

IloLKt-riTUH? sp. 

An echinoid fragment indicating a test shajwd as in this genus, hut 
with the details Um poorly preserved to allow a satisfactory descrip- 
tion or an absolute generic idenlilication, was obtained by Doctor 
l^tanton from an anticline on the east slope of Malone Mountain, 
about 1 mile north of the southern end. 
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SPATANGOIDA. 
Genus PYGURUS Agassiz. 

Pygurus sp. 

Among the specimens submitted by Doctor Stanton is a fragment of 
the test of a sea-urchin of the genus Pygurus. It includes the main 
part of the aboral half of an ambulacrum. The genus is clearly 
determined by the form of the ambulacrum and the form and arrange- 
ment of the pores, as well as by the character of the tubercles and by 
the discoidal form of the test, the latter form being indicated by the 
flatness of the part preserved. The ambulacrum has the biconcave 
outline that characterizes the upper part of that of Pygurus. The 
pores of the outer row are very long and slit-like, widened sli^tly 
toward the outer end, and subhorizontal to more or less oblique; those 
of the inner row more ringent, compressed dot-like or hyphen-like, 
and oblique, their width being considerably less and their length con- 
siderably more than that of any of the circum tubercular courts on the 
neighboring part of the ambulacrum. The ambulacral plates are 
exceedingly narrow ; the imperforate part of each, in the w^idest part 
of the ambulacrum, being about ten times as long (transverse) as 
wide (parallel to the course of the ambulacrum) and ornament^ 
with 1 to 3 small perforated tubercles, eacJi of which is set in a round, 
depressed court. The distribution of tliese tubercles is irregular, but 
they are so few and so feebly developed on the inner ends of the 
plates as to give the ambulacrum the aspect of having a median plain 
zone, to which the seams betw^een the plates give a transversely stri- 
ated appearance. 

Meamirenvents, — Maximum width of ambulacrum 1(>, of which the 
two pore belts each occupy 3.5 and the imperforate tract 9 mm.; 
length and width of imix*rforate part of an ambulacral plate in 
broadest part of ambulacrum, respectively, 4.5 and 0.43 mm. ; length 
of outer slit-like pores in broadest part of ambuhRTum 2 mm., which 
is about one-fourth of the width of a semiambulacrum. 

Occurrence. — West side of Malone Mountain, about 2 miles south- 
west of Malone station, in No. 25 of Doctor Stanton's Malone Moun- 
tain section; with Gryphcea mexicana^ Pleuramya inconstans^ Pinna 
quadrifrafi^^ etc. 
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ANNELIDA. 

TUBICOLA. 

Genus 8ERPULA Liniuviis. 

Sehpula noRniAi.iN Si-hlollieim. 

I'l. II. Rk«, .Vll. 

A round -tubed, nearly smootli, irrcgulurly constricted, at first 
spirally coiled, llieii ronlortfii Serpiiln. pi-olwbty the same as that 
noted by DtMitor Fflix" frnni (he iij>i»er Jiirn-ssif rocks of the Cwro 
di' Titaiiia in the State of OiixHca, Mexico, and referred by Inni to 
SchlotheiniH A', ijonliiilia, is the cominonest liiliicolan of the Malone 
fauna, liaving been found at the iintirltne in the eastern Imw of 
Mah)ne Monntain (in both Doi-tor Stanton's collections and mine) 
and «t tlie locality I^ miles.east of Malone station. The larg«'st InbcM 
observed measure alK>ut 2.7 nnn. in diameter. 1 to '2 nnn. being u more 
common size. 

Serpiti.a sp. 
I'l. II. fin, 4. 

Xot rare al the locality last mentioned is a larj^e Serpiila, appar- 
ently differinp from .S. (/onltalis chiefly in size, but perhaps also hav- 
ing a ies,s constantly or less intricately contorted hsbit. As there 
found, it attains a diameter of at least 8 mm. 



A single specimen of a ;hiril and well-marked s])ecies of Serpnla 
wa.s obtained from the same Im-ality. but was lost in the lalntratory 
when it had received only preliminary study. The following are its 
chamrtcrs so far as they were noted: 

Tube considerably smaller than an average one of Ser/mfn f/ortii^ 
iiIIm^ straight, round, and at least in part terete, its exterior ornn- 
mejiteil with closl^ uniform or nearly uniform, prominent, filiform, 
encircling coslellip. so that it« appearance recalls one of the smaller 
of the wound wires in the lower register of a piano; an ornamenta- 
tion which t^ntrusts strikingly with the plain to feebly and irregularly 
constricted exterior of the two other known Serpulre of this district. 



BettrSice Oeol. a. ml. Mpi,. pi. 3. p. ITfi. Paliieootogmphlc*. vol. 37, IBfil, 
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MOLLUSCOIDE^. 
BRYOZOA. 

DI AST( )PORIDiE. 
(lenus BERENICEA I^mouroux. 

Hkrenu'ka mau)Niana sp. n. 

PI. II, flK. 7. 

Colonies incnisting, sometimes confluently associated, unsymmetri- 
cally flal)eJliform, apparently without a tattered or incised bonfer; 
cells numerous, si»veral hundred in a colony, tubular, arising as if sep- 
arately in quincunx-radial order from the sm<K)th or finely porous mem- 
brane-like stock which separates them by intervals for the most part 
about equal to themselves, the lower part of each cell being embedded 
and subhorizontal, the outer part rising obliquely and becoming grad- 
ually free or nearh' so, l)eing wholly free at the very extremity only; 
free surface of cells plain or at most only finely striate; oral extremity 
contracted, the apertuiv small and round. 

MeasurcmentH, — Breadth of colony, 12 mm.; of cell, 0.2 mm.; of 
oral apertuix?, about 0.1 mm.; greatest exposed length of cells between 
twice and thrice their breadth. 

Ocvurrcitce, — The type specimen covers l^etween a fourth and a 
third of OIK* of the larger whorls of a Nerinea f/ood^lln and parts of 
the two whorls preceding and following, and is met by another sim- 
ilarly radiating colony of which only a border portion is preserved, 
the line of contact of the two colonies being heaved up into a ridge. 
It is from the localitv 1 J miles east of Malone station. 

In the partially embedded cells and in the resulting apparent sepa- 
ration of the tul)es from (»ach other this species resembles Berenieed 
microtifoma Mich., as illustrated in fig. (>b of PI. I of Reuss's " Bry- 
ozoen, Anthozoen und Spongiarien des Braunen Jura von Balin bei 
Krakau,''** but it lacks the undulatory transverse furrows of that 
spe(*ies and has the tubes less strongly inflated and proportioned much 
as in the B, tenera Keuss. Th<» last-named species is, however, very 
different in having the tubular cells visibly in c(mtact instead of sep- 
arated by a conspicuous basal stratum that conceals their deeper and 
contiguous parts. 

« Donkschr. k. Aknd. WIss., Mnth.-Nat. Clusse, vol. L'7. Wien, 1867. 
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MOLLXJSCA. 
PELECYPODA. 

OSTRKin^-E. 

GeniisOSTREA Linnicus. 

< )sriiEA sp. 

Three imperfect valves of an ovate, thin-shelled ostreid, about IJ 
inches in greatest dimension, lie partly eml«>dded on a piece of bUie 
limestone obtained fnmi the Theta, 1^ miles east of Malone station, 
iind may repres<^nt Ostrea as distinguished from Exogyra and Ory- 
I>ha'&. They are, however, incomplete in the region of the beaks 
iiiid their precise relationship therefore remains somewhat uncertain. 
The inflation is mnderute and dne almost wholly to the strongly 
iiicnrved Iwrder, the remainder of the valve being rather flat. 

Since iu general aspect they recall species of Ostrea in the stricter, 
iind certainly at least represent it in tlie broader generic sense, while 
Ihey do not seem i-eferable to any of the hitherto descrilwd Dstreidse 
of the Malone Jurassic, they are here provisionally listt-d aa above. 

Grvpii.t:a mexicana Felix. 



SKI, npitr. (!ei)l. II. Till. Mpsl., [it. 3, p. ITS, |J. 

Shell rather small, more or less inequilateral and cuneate; adduc- 
tor sair elongate, lightly impressed ; margins of the valves not crenii- 
lated internally, the right valve very mnch smiiUer than the left, 
ruiiiided-triaiigiilar, usually flat or exteriorly in part concave, thick- 
ened in the dorsal part; left valve triangidar to crescentic-triangular, 
deeply excavated, strongly arched on the dorsal i-egion, the posterior 
[Hirt more prominently so than the anterior, its beak high-arched, 
strongly incurved and rather bluntly (seldom freelyl hooked, usn- 
iilly swinging a little backward, its posterior side strongly flattened 
or concave, the passage thence to the onter aide more or less angu- 
lated or sometimes elevated as an obtuse fold, a similar but smaller 
flattening or concavity being often present on the shorter, anterior 
hide, exterior side usually convex — sometimes flnttish or concave — 
a ntero- posteriorly and either withont bordering sulci or provided 
with an anterior or (xisterior sulcus or with both; the growth-lines 
sometimes acute an<l imbricated, especially on the anterior and poste- 
rior sloi)es, but on the exterior slope often more commonly thickened 
nt iri-egidnr intervals into obtuse wave-like elevations and often here 
kftlso swung upwards into a hroad sinus. In specimens of smaller and 
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ntediuni sizes at least, the left valve is often ornamented with fine. 
mdiating raised lines, including more conspicuous ones, which are 
rather remote, and numerouti closely arranged, almost iiiicroscopicnlli' 
fine ones, there being usually '2 to 7 of the latter in each of tlw 
intervals between the former. This ornamentation is usually well 
I in ^'ery young examples, and these present eonsiderable 
resemblance in form as well as sculpture to certain si>ecies of Plici- 
tula, but in the arched valve, held beak upward and seen in exterior 
view, the longer side will appear on the right in the young Giyplwa 
and on the left in Plicatula, since the arched valve is the left in 
(irypha^a und the right in Plicatula and the posterior side of tbe 
shell is longer than the anterior in both genera. A very similar orn>- 
nientation is seen on the arched valve of Meek an<l Hayden's Black 
Hills Jurassic form, Gryphwa ealreohi var. rubrnsreHsiit. In excep- 
tional specimens, G. meitieana appniaches the latter species in fonn 
also, tending to a uniform a ntero- posterior ccmvexity, even the poste- 
rior flattening being slight. Much more common than this, however, 
is the occurrence of specimens with anterior and posterior sides bolli 
strongly flattened or concave. 

Measvrements. — Specimens of an ordinary size give height,43 mm.; 
length, 32 mm.; breadth, 17 mm.; but considerably larger specimens 
are often found. 

Ocairrence. — Common at several levels Iwlow the Iota conglomer- 
ates, a mile and a half east of Malnne station, where scores were 
collected, and less so a few feet above similar conglomerate in 
an anticline in the east flank of Malone Mountain: in the latter 
locality as.sociated with Plevromya invonstims, Modinht nuilomana, 
Astarte tnalonensis, Exogyra svhpKciferaf and Sarpiila gordiala. 
The species was also collected by Doctor Stanton, both at these and at 
tbe following localities: About a mile east of Finlay station; west 
side of Malone Mountain, west and also south of west from Malone 
station (at the last-named locality in Nos. 13 and 25 of his Mal<HU 
Mountain section) ; from foothills west of Malone Mountain, about 3 
miles north of its southern end; at the west base of the mountaiiii 
near its simthern end ; and from the ea.st slope of the mountain, neir 
its southern end, 200 or 300 ( ?) feet above the gj'psum. 

One of the most striking features of G. mexifana is the posterior^ 
flattening of the left valve, a feature of which is much more stronglf; 
expressed in this shell than in any other species of Gryphaja wiih 
which I am acquainted. 

The pre\'ailing size of the shell is not the same at all localitiea, 
some specimens of the largest average size coming from the west ado 
of Malone Mountain ; but jit no hH-ality in the Malone district does 
shell average so small as the Onxaca examples figured by DootW 
Felix. 
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Geniih- EXOOYRA Sny. 

EXOOVHA SUBPIJCIFF.RA FcHx. 
PI. IV, figs. H. 

Esogyra KUbpHcifvia Felix. 1891. Beltr. Geol. ii. Pnl, Me\,. Pt. III. ii. 177. 
pi. 27. figs. 6. 7. 

From Iiwality IJ miles east of Malone -station, and associated with 
most of the wimmoner fossils described in this paper, were collected Ifl 
s|M'ciiiiens. bc-sides 8 obtained by Dot'tor StaiitoTi. Two somewhat 
(loiililful casts were also found, with Gryphisa mexirann. Astarte 
riiiih'imixls, etc., just above the Ijeds of conglomerate, at the eastern 
Ijuse of Malone Mountain, in the anticline about 1 mile north of the 
southern end of the mountain. 

The shells ocirur lx>th free, or nearly so, and attached by nearly the 
whole of the left valve. The largest example from the Malone Hills 
has a length of 35 mm., but some of the smaller ones agree nearly in 
size with the Mexican specimens deHcril>ed and figured by Doctor 
Felix from the Corro de Titania. The right valve has the beak 
strongly recurved laterally, and sometimes has the anterior dorsal 
border drawn across the umlHinal cavity so as to form more or less of 
a cul de sac, and in the more nearly free examples is rather thin, 
deeply excavated, and ornamented with numerous imbrications which 
present distally an obtuse angle on the summit of convexity, and in 
>imw <if the young examples may have 1 to 4 faintly expres.sed radial 
folds on the basal part. In young specimens the right valve is more 
• •V less triangular, broad acro,SM the distal part, and a little pro<luced at 
ihe base; In the adult it usually becomes auriform. 

The following is a translation of the original description by Doctor 
Felix, relating to the right valve, which is exceedingly characteristic 
and on which alone the species was established: 

It Is at uurlfonu — Rutiii?! lines ratlier eluiigiite, ttoiuetimpH mure broadened — 
I'liiiTnur. like tile Cretareotia Kj^iyym aiirirutariK Broiiuii. sp.. which hns been 
regarded by Cmiaand as H variety of hit) /?. iiUrifera. On Its iuaer Murrnoe It 
iM'iirs n varlnhU' niiuibFr, luimtly 5 to 8, cf trunuverse folils. whicl) nre In strong 
relief. Iiut do nut extend across the entire sliel] lireiidlh, by whlell scnl]>ture it U 
••SIMM-ill lly dlHtln^ilttlied Truni relntol forniH. U may be liiheii for >;nuiled tliiit 
If iidiilt examples bUow tills nculiiture on their iuiier siile. free itr mily iiiiilioniilly 
jiilimie Indlrlduuls will sliow It on their outer Rnrfnit In nt lenst lis rlisilnct n 
iiiiiiiDer as the Cretuecous K. plitHfcrit Cogu. |KMHe»iBe!i it. 

The length of the specimen In the middle auiounli^ to 15 uini. 

Exooyn.\ potosixa C. and A. 
Pi. III. fig. 7; PI. IV, fig. 7. 
Exogyra poto»ina Castillo nod Agnilern. iKKi. Fnun. Posh. Blerra d. Cntori-e, 
p. 3. PI. II. fig. 0. 
Doctor Stanton's collection contains six specimens that are referred 
this species. All are larger than the Mexican tyi>e specimen fig-J 
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ured by Castillo and Aguilera. Three, of which one closely resembles 
the example of "A\ mbnodom Miinster/' figured in Goldf uss's Petra- 
facta germaniw (PI. LXXXVI, fig. 8), are from the foothills west 
of Malone Mountain, about 2 miles north of the southern end of the 
jnountain, there associated with Gryphwa meoncana^ Pinna quadri- 
frons^ Pleuramya ineon^tatis^ etc. The three others, representing a 
variety of more broadly triangular outline, are from the west base of 
the mountain, only a short distance north of its southern end. The 
latter station, according to Doctor Stanton's notes, may or may not 
represent the same horizon as the former and " is certainly several 
hundred feet alK)ve a horizon of Gryphcfa inexirana and Nerinea.'^ 

The specimen, above compared to E. suhnodona^ has a convexity of 
about 40 mm. and a lateral profile whose greatest extent, from beak to 
anterior part of base and extent transverse to the same, are respec- 
tively 8() and 55 mm. Corresponding dimensions in one of the larger 
and broader specimens from the st»cond station above specified are 
respectively and apj)roximately 39, 93, and 73 mm. 

The following is a translation of Castillo and Aguilera's descrip- 
tion of Exoqyra potosina: 

Shell elongntod, 01)11(1110, laterally curved, of Reniilunar contour. Right < 
\alve liiflattHl, its major convexity situated near tlie uuilx), Incurved Uke the 
shells of Gryplmui ; provid«Hl with an ol)tnst» crest that traverses the shell In 
Its entire len^^th forming a curve concentric with the anterior margin ; beak 
little free and gently rwurved laterally. Left valve oix»rcuIlforni. depresHed, 
and adapted to the concavity which the right valve forms; beak rudimentary. 
Surfact* provide<I with growth-lamlnje more inarke<I In the left valve, which is 
entirely lamellar; on the right valve are iMTceived two pliclfonu nodules, 
obtuse and imi>erfect, \\\\o\\ the indistinct crest of the shell. Length, 57 mm. 

Castillo and Aguilera further describe the shell as intermediate 
k^tween Exogyra and (irypha^a, noting that it approaches the latter 
genus l)oth in the general form of the two valves and by preponder- 
ance of the vertical over the lateral curvature of the umbonal region. 
In the Texas specimens, however, at least sometimes, the lateral curv- 
ature si»enis to prej)()nderale. 

It is j)ossil)le that {\w narrower and broader forms represent two 
^.pe(•ies; but this does not seem probable, and they are here provision- 
ally regarded as mere phases of one. 

Exogyra potoHnui in the Si<»rra de Catorce, has been recorded only 
from relatively high IkmIs, which Castillo and Aguilera have con- 
sidered as Cretaceous. It apparently occurs only high in the Malone 
district also; but some of its associates in the latter district are 
a[)pareiitly i(l(»ntical with the lower (Kvurring Phuroniya ineonstam 
(of the Tlieta and Alamitos) ; (tryphaa mcxicana (of the Theta and 
Jurassic (»f Oaxaca); /Wfrn Insttfus, Pinna quadrifrons^ Lucina 

* Loft. «»r iinlluirH uoiiHrMlly. wlio rnKiird Uio o|M»rouIlform valve as the right In Uif 
ln(H)uiViilvt» foriiiH of tliU tfPiitin. 



CBAGiN.] DESCRIPTIONS OF SPECIES. 43 

nietriea^ and Astarte malonensis ( ?) (of the Theta) — forms which are 
themselves the common associates of THgonia ealderoni (Theta and 
Alamitos) ; Astarte microphyea (Theta and Jurassic of Oaxaca), etc. 

'SPONDYLID^:;. 
Genus PLICATULA Lamarck. 

Plicatula sportella sp. n. 

PI. Ill, figs. 8, 9. 

Shell small, well inflated by the convexity of the broadly rounded, 
somewhat inequilateral and twisted, broadly attached right valve; 
left valve nearly flat, its margin rather thick; both valves strongly 
plicated to the correspondingly crenulated margins, the ribs about 10 
on each valve; ribs of the left valve with broadly rounded summits, 
the furrows between them narrow, those of the right valve with nar- 
rower, more widely separated summits, and separated by round- 
bottomed furrows; surface of ribs and furrows on both valves crossed 
with imbricated growth lines. 

Measurements. — Height, 8 mm. ; length, 10 mm. ; breadth, 5 mm. 

Occvrrenee. — Malone Hills, li miles east of Ma lone station. The 
type and only specimen is attached to a shell of Nerinea goodellii. 

LIMIDJK. 
Genus LIMA Bruguiere. 

Lima interlineata sp. n. 
PI. IV, figs. 5, 0. 

Shell small, obliquely oval, the anterior border straight or very 
slightly convex, the oval being more elongate than that of Lima 
crenulicosta Roemer, and the lateral profile more nearly approaching 
that of. L. wacoensis Roemer; the convexity of the valves, however, 
agreeing more nearly with crenulicosta^ and the beaks somewliat 
more elevated than in either of those species; either valve ornamented 
with about 22 radiating ribs; the ribs tectiform, having two faces 
that mei^t at an angle considerably greater than a right angle; the 
ribs separated by intervals about as wide as themselves, the middle 
of each interval marked by a raised line, or, in the case of a few of 
the posterior intervals, by two to three such lines. It belongs to the 
subgenus Radula. 

Measurements. — Length and breadth of the oval, respectively, IG 
and 12 mm. 

Occurrence. — Represented by a right valve and several fragments 
from locality 1^ miles east of Malone station, and, of Doctor Stan- 
ton's collecting at same locality, by a left valve with moderately 
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prominent anterior ear. Doctor Stanton also obtained a fragment 
from about a mile south-southeast of Finlay station. 

Lima (ctexostreon) riograndensis sp. n. 

PI. V. fig. 4. 

Shell large and thick, equivalve, somewhat inequilateral, or ob- 
liquely round-oval (the base swung somewhat forward), ventnooBe, 
anteriorly gaping, radially large-ribbed; ribs broad and low^-convex, 
about 11 or 12 in number on each valve, separated by flat-conoiTe 
intervals al>out as broad as themselves; the surface marked with 
sinuous-concentric growth lines and coarse, laminated imbrications 
which present convexities upward and downward on the ribs and 
intervals respectively, the laminated imbrications in places thickened 
so as to nearly fill the shallow intervals. The ears of the type are 
broken off. The presence of a byssal sinus is indicated by the direc- 
tion of the growth lines on the basal remnant of the anterior ear. 

Measurements, — Height alx)ut 125 mm.; length about the same: 
l)readth, 80.5 mm. The thickness of the shell varies from about 7 
mm. on the basal slope to about 18 mm. in the dorsal region. 

Occurrence. — Only the single type specimen is known. This was 
found on the upper part of the Theta outcrop, li miles east of IVIalone 
station, associated with specimens of Trigonia vyschetzkii^ Astark 
7iialonen8is^ etc. 

The species seems to considerably exceed in size Ct. prohosddea 
Sbv., of the Oxford. The onlv Ctenostreon that has hitherto been 
Known from North American rocks is an undescribed species re|X)rted 
bv Hvatt from the lower Jurassic of Tavlorsville, Cal. 

PECTINII)^:. 
Genus PECTEN Klein. 

Pecten (c'amptonectes) iNsi'Tus sp. n. 

PI. IV, figs. 11, 12. 

Shell pyramidal-subcircular, somewhat inequilateral, with greater 
anterior than posterior extent, inequivalve; left valve having a fair 
degre<» of convexity; right valve flattish-convex ; l)eaks rather 
ix)inted, not rounded in well-preserved specimens, the right one but 
slightly inflated; anterior straight or slightly concave and posterior 
usually slightly convex (sometimes in part incipiently concave); 
dorsal margins of body of either valve making a right angle, or often 
considerably less than a right angle, with each other; anterior ear 
large, its hinge, or crest line, about twice as long as that of the poste- 
rior ear, and its anterior margin reaching about three-fourths as far 
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RtlvHiicF! of the beaks as does the anterior margin of the valve 
elf. its byssal sinus angular or subangular; siirfact- of Iwlh valves 
lamented with numerous fine, closely set, rounded to flattened, 
lal, linear costellfc, separated by narrower, serially punctate, 
Kspform grooves, and crossed by concentric growlh lines, of which 
at irregular intervals are more or less strongly imbricated; 
iictations commonly approaching the form of a circumflex accent, 
BnetJmes appearing dot-like, very closely ranked. 
Veasiiremeiits.—'Hcight^ 39 mm.; length, 34 mm,; breadth, 10 mm. 
Ight valve 3, left 7). 
tiOrntr/eHre.- — Abcrtit 50 specimens were collected, in the Malone 
Is, 1^ milas east of Malone station, the s]>ecies ranging nearly 
■oughout the fossiliferous Theta there exposed; in foothills aI>out 
jid 2 miles a little south of east from Finlay station; nt a point 
, 2 miles west of Malone station; about three-ijuarters of a 
lie farther south (all of the four Ia.st-named localities representing 
iame or nearly the same horizon. No. 13 of Doctor Stanton's 
ne Mountain section); and at the anticline in the east slope of 
[alone Mountain, nearly a mile north of its southern end. 
, Before obtaining a copy of Felix and Lenk's Beitrage zur Geologic 
jbd Palaeontolt^e der Gepublik Mexico I had characterized and 
pined in manuscript the above-described common Malone fossil, giv- 
[ it the specific name htsutus, in allusion to the peculiar stitched 
Tlppcarance of the seams between the ribs. Its ornamentation closely 
ji'senibles that of the Lima comatiilicosta, described in that work, 
from Ihe upper Jurassic of Mexico. It differs, however, in several 
rcs|>ects from that form, as described and figured by Doctor Felix." 
It is provided with ample ears, of which the anterior is several times 
the larger; it is inequivalve; its beaks, instead of being rounded, as 
ilescrilwd and figured by Doctor Felix in his Lima comatidwosta, 
arc, when j)erf('<tly preserved, rather pointed ; and, tinally, its outline 
is less ijlil)()uely or anteriorly elongated, sometimes even approaching 
in the body of the valves an equilateral or circular outline with a 
pvraujjdal summit, though usually rather oblique and somewhat 
elevated. 

The break possibly indicated at the position for an ear in fig. h 
(loc. cit.) of Lima coviatiilicosta, the apparent identity of the costal 
and intercostal ornamentation of the Malone Pecten with that shown 
in figs. 1, la, 3, 3a of the Cerro de Titania shell, and the fact that, 
unless the Pecten insutus be it, the Lima comatulicoata is not known 
from the Malone district, while its appearance there might reasonably 
l)e expected (since at least two" of the seven lamellibranchs described 
by Doctor Felix from the Upper Jurassic of the Cerro de Titania 
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have lx»en found to Ix; common to both localities), are cireum- 
^ tancfcs which at one time led me to regard the alleged Lima as prob- 
r.blv identical with the common Pecten of Malone. But that the 
differences of form are considerable, as above shown; that Doctor 
Felix gives two figures of Lima comatultcoftta which agree essentially 
with each other in all respects in which either differs from Pecten 
hisutus; that he compares his fossil with a European species of Lima" 
from the coral rag, and that the peculiar intercostal piinctation i^ 
knowTi to occur both in Lima and in Pecten, are considerations in 
view of which the assumption that the Mexican fossil has been 
wrongly referred to Lima is not warranted. 

The radially ornamented outer layer of this shell rapidly weathers 
off, leaving a shiny black surface, so that sometimes the shell appears 
smooth or lx»ars only subdued concentric markings. 

The specimen figured, represents the more circular phase of the 
?pecies and show^s the beaks less pointed than they appear in most 
examples. 

AViciJi^ir)^^:. 

Genus GERVILLIA Defiance. 

GeRVILLIA COKRIKJATA Sp. U. 
PI. IV, figs. 8-10. 

Shell inequivalve, very inequilateral, obliquely elongated and 
curved; hinge [)rovidod with several cartilage-pits, the one anterior 
to the Ixmks being relatively small ; the left valve crescentic as viewed 
from above, sigmoid as viewed from without, its beak curved forward, 
inward, and downward, its postero-basal part curved backward, 
upward, and inward; the right valve (including In^ak) flattened, 
its posterior umbonal sloj)e monoclinally angulatcd, the steep and 
narrow post-umbonal slope, separating the anterior, anteropos- 
teriorly flat-convex, proximo-distally flat or slightly concave main 
part of the valve from the relatively depressed posterior wing; ante- 
rior wing snuill or of moderate size, that of the left valve a little 
contorted, posterior wing rather large, its tingle drawn out poste- 
riorly to a point, owing to the strong emargination of its posterior 
border; umbo of left valve radially corrugated, the adjoining part 
of the left posterior wing similarly ornamented on a smaller scale, 
remainder of left and the right valve marked with ordinary growth- 
lines. 

MenHurementH, — Height,'' 25 mm.; length, 38 mm.; breath, 12 
mm. Portions of several large specimens indicate at least twice these 
dimensions. 



" L. comalula Buvlgnlor. 

» Height and length tuken as iisiiul, perpendicular and paraUel to the hInge-Hne. 
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Oct'urrrnfi'. — As yet known only from the Malono Hills, IJ miles 
I'jist of Malone station, aiitl only modenitt'iy coninioii in the lower 
Iiart of the Theta twds of that locality, ocairinp with several of the 
smaller species of Gastropoda, fyiy/'/um Mr.r/ntiiii, which riiiige.s 
iiiucli higher, is also one of it,s comirioncr iisHiiiiiitcil fossils. Twenty- 
)hre« imperfect specimens and fragnnii(> wen- collected. 

(lEKVlLLlA (-IMJKIIEl.l.A S|>. H, 
I'l. V. fig. 1. 

I Shell siibequi valve, moderately iuflnted, souiewliat flattened <in the 
finnk. falciform, the ha.-;al region being much produced posteriorly, 
it.s terminal part tapering; basal margin long, straight, convex; 
posterior border concave; flank-region limited sii per o- posteriorly 
,iiid in part anteriorly by an abruptly rounded shoulder, the stir- 
face being drawn steeply in t<i the base of the wing; posterior shoulder 
continuous from the beak to the npixT part of the |M>steriorly pro- 
duced basal region, its axis gently curved with concavity looking 
upward and backward; anterior wing inflitted above, conctive and 
more distinct from the Imdy of the valve below; jKisterior wing 
large, falcate (?) (largely broken off in the type), surface hearing 
delicate conw-ntric growth lines. 

MviiKiiirmctitn. — Height. 'A1 (plus several) mm.; length, ahimt 
(probably a little more than) 57 nnn. ; breadth, li) juiu. 

(9 c-fw /•;■£■ wc— One specimen, wanting the cardinal region, was 
found hy Doctor Stanton in the horizon of the broader phase of 
KxoijyiHt potimnu at the west Vjase of Malone Mountain, a short 
distance north of the southern end. 

GkRVILUA i HIOliKANUENMIS Sp. \\. 

I'l. V. flKH. 2. ;!. 

Another sjieeics of lamelHItninch, here provisionally inferred to 
Oervillia. was fouiul at the west base of Malone Mountain, assiiciated 
with a. rh'ili-irlhi. It is repi-esented by a cast, of which considerable 
of the up]HT |»jsterior region has been removed by weathering, and 
which bears fragments of the shell of the left vah'e. The form is less 
elongate and more compressed than that of G. Hndertlln; the anterior 
Inirder is concave, the ventral Ixirder slightly so, the adjoining lower 
part of the flanks Ijeing slightly hollow, owing to the strong compi-es- 
»ion of the ventral region. As compared with fi. rindcrella, the 
a ntero- ventral Ixirder is more prominent and regularly rounded. The 
f-houlder separating tlie flank from the posterior wing appears, from 
the east of part of it, to have I)een much more gently molded, and this 
wing seems to have had much greater develojmicnt in its lower part; 
surface, as impres.sed on the mold of a shell fragment, marked with 



1 
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fine growth lines, of which some, occurring at short subregular inter 
vals on the distnl parts, are more strongly imbricated than others. 

Measuremetita. — Height, about 40 mm.; length, 38 mm. (plus 5!); 
breadth, 17 nun. 

O re II ri'cure.— Known only by the above-described specimen, associ- 
ated with Gervillia cindereU<i^ Exogyra potaaina^ Pleuraniya twwi- 
.ttaiufj etc. 

MYTILID^E. 
Genus MYTILUS (Linn.) Bnig. 

MyTILUS NUNTIU8 sp. U. 
PI. VI, figs. 4, 5. 

Shell small, equivalve for slightly tortuous-inequi valve?), rather 
compressed, the right or left profile arched cuneate-obloiig, consid- 
crably less attenuated anteriorly than that of the somewhat siniilirlT 
proportioned recvnt sjx»cies, Mytilus afcr Gmelin, the angle made by 
the anterior margins of the cast IxMug about three-fourths of a right 
angle; Iwaks terminal, subacute, gradually and moderately deflected 
upward, directed much more forward than upward; valves appar- 
ently smooth or marked only with concentric growth lines. 

McaHurementfi, — Ix^ngth (ol)lique) of lateral profile, 21 mm.: 
breadth of same, 10 nmi. ; bixnulth of shell, about 6 mm. 

()ccuvvifhi'(\ — A single well-preserved cast, bearing thin remnants 
of the shell, was found among the lower occurring fossils (Gervittid 
corrugata^ PIcin'ofomaria rirciimtrunra^ etc.) of the Tlieta 1^ miles 
east of Ma lone station. A form without traa* of shell, observed on 
the juatrix of a Trlgonia ri/srhttzkii from the same locality, probably 
represiMits a valv<» of the same Mytilus and indicates for it a some- 
what larger size. 

Though the longitudinal axis of this shell is arcuate, the arching 
is so gentle that the outlin(» approaches that of the straighter-profiled 
MytiluH afer^ as figured by Trvon," more than one of such strongly 
curved forms as suhlwrtH^ crlullforfnift^ and decmsatiis. 

Genus MODIOLA Lamarck. 

MODIOLA MAU)NIANA Sp. 11. 
ri. VI, figs. I, 2. 

Shell of moderate size in its genus, oblong-trapezoid, gently arched, 
broadest near the middle, the anterior and ix)sterior regions rather 
narrow and elevated, the height being greatest at or in advance of the 
posterior fourth; beaks small and only moderately elevated above the 
hinge line, placed close together, nearly or quite in contact anteriorlVi 
their dorsal summits forming rather narrow longitudinal ridges from 

■ struct, and Syst. Concliol. 
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lor of which there procwds lo Iho ijosWrmr pnrt of the Imsal nmr- 
lit low, broadly rounded, iiiiibonnl swell, below which in the iiiter- 
> rcj^iciii the flunks are concave; snrfaco nearly plain, nmrked 
oiily wilh ordinary giowth lineK, some of which are imbricated. 

Measurements. — Height across unilwnal region, 11 nuii. ; same at 
highest si-ctioii of the shell, l^.r> nmi. ; length, 37.5 mm.; breadtli, 11 
mm. Another example attains a length of VA mm. 

Ocrttrrnire. — The typp i-s from locality 1* miles east of Malunc sta- 
tion, which Ims yielded two other spocijiiens. I have found a single 
example als<», associated with Pleummya incoiuitans^ .ixiarte mnlo- 
fwriJiin, Ej!(njyru mibpllcifera f, Gryphira inexicaiM, and Serpttla 
f/oi-dialts. at the eastern base of Maluno Mountain, in the transverse 
anticline 1 mile from its southern end, just above conglomerates. 
Twi) additional si>ecimens were obtained by Doctor Stanton, one from 
the anticline just mentioned and one from alwut 1 mile east of Finlay 
^.tatioii. 

MoUIOI.A liEM(li|..\TA sp. 11. 



Shell small among its congeners, much shorter and higher relative 
to its breadlh than .1/. iiuiloniana, genicutate-tni|>ezoid, the vertically 
I'xpanclci! pci^iiTJiir half of the shell being rather suddenly deflected 
i.kiw[nv!i]-d iirid liackward so that its axis makes an angle of ulmnl 45° 
with the horizuiilal cardinal border of the vertically smaller anterior 
tiiilf ; bi-eadlh le.ss than the heiglit. greatest al>ont the middle; beaks 
iiii«lerately raised, little inflated; flanlts concave in the mid nsgion 
Ik-Iiiw the umbonal convexity; surface apparently marked ordy with 
iIjc ordinary growth lines. 

,t/('««i/rf)i«f;»i't.— Height, Ki mm.; height of section across middle, 
12.5 mm.; length, 25.5 mm.; breadth, estimated from convexity of one 
valve. 10 mm. 

Ocrurremv.—X single left valve was n.llucted by l>o.-l.ir Slamun 
iihont 1 mile east of Fiiday station. 

PINNITJ.K. 

(ienus I'INN.V Limiifus. 

PiNN.\ 'ji .\imin{i>xs sp. n. 

I'l. Vll.lins. i-s. 

Shell of medium size in its genus, elongate-cnneat* ; anterior region 
tnllaled, in eifjss section bicnwpidately round-oval to (|iiadratc-oval; 
pfKterior region rather compressed, in cvosh section nearly rhombic; 
valves meeting by their ventral margins at an acute and more or les? 
ciHnpri'swed or curiniforni angle and by their dorsal margins at ii 
KHiiewhat similar angle; from their anterior, more convex part, be- 
Bull. 2e«— 05 M 1 




50 MAI-ONE JURASSIC FORMATinN OF TEXAS. furi, 

tTDiiiing at first feebly and then, on the midiJlc and posterior regioo. 
strongly and abruptly obtnse-angiilMted along ii radial line a 
ub«vc the middle, so that cither valve pi-e,*iit>i two s1o]m>s — n diiral, 
wliich is flat or in part feebly t-oncave, and a soii»*wlmt wider veutnL 
which retains some convexity even on tlie |K»t>teri<)r part; dorsal 
of either valve ornamented with 10 to ir> c(Hnj>rvMscd and penU; 
elevated radial costellie, which are separated hy intervals wider tbu 
themselves and obliquely y^'ort-d by nnmeruiis growth lines that giw 
the costellrc a more or less granulated or crenulated apjjoarance: t«- 
tral slope marked only with strong, plieifomi, for tlie iiiast part wy 
oblique growth linei^i. The sninmit of the supra-medinti angle is the 
locns of a linear hingelikc plait, or gore, by whose i-eady erosion the 
valves are often cleft, especially along the niiildlc and posimf 
region, each into two valvelike K'jrments, so lliMt broken npeciiuMft 
which include only that region apiwur not only tetragi>nal and qUHdri- 
lateral, hut also quadrivalvale. 

.l/p^fcrewten^*.— Height (acro'^h larger eiiil). .">(J inin.: bn-adlll 
(acn?sssame), ;10 mm. ; length, 240 nun.: all approximate. 

Occvrrnice. — (>nc and a half miles east of Malonc ^>tation. Tli 
is one of the inost abinidanl fossilw of the Theta siilidivisiim in \h 
locality and ranges nearly throughout the known fossiliferon-; tUiek- 
ness of it. It nnnaLly occurs in sections varying in size from ir* 
than 1 inch to 4 or 5 inches long, of which aljout HO wew here (ib- 
obtained. Some have been subjected to pressure in such a manner ik 
to make them nearly square in cross section. Doctor Stanton 
obtained several on the west side of Malonv Mountain, a.s fnlloK-: 
One in No. 23 of his Malone Mountain section. 2 miles south of nc4 
Malone station; '2 from a foothill about 2 miles northwe.'^t of thi 
southern end of the mountain, and from the west tm.se of Hk 
mountain, a short distance north of its southern end. Part of thft* 
(casts) from the last-nametl locality are more than usually rom- 
pressed. rapidly expanded, and .somewhat curved, and at first fi^i 
suggest a distinct si>eeius or variety; but others are of intermcdiale 
form and some l>ear shell remnants with sevuiingly cliaracterit^tir 
ijuadrifruuH ornamentation, so that, while individual variation inaj 
have played a part, the exceptional form should iimbably be attri^ 
nted chiefly, if not wholly, t<i the distortive influence of the omgenir 
forces that have acted upon the uiatrix containing them. 

AROIJJJt;_ 
(.ienuH ARCA UnnH-u^. 

AhCA TAFKll Sp. n. 

W. VI, BBS. 7, S. 

Shell siiinll. veiilricoN.-, broader than high. ..f m-.derale length;! 
beaks strongly arched, inrolled. and brought iiiio contact; posteriuT 
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sloi>o anffiilatetl and strongly flattened (radially costalei); anterior 
'•1<>[X! a little e-xcavftted on the upper pHrt, separated from the outer 
slope hj a rounded shonlder, ornamented with ii few strongly elevated 
riidiul I'ostie .separated by comparatively wide intervals, in each of 
which is u feebler linear costella; outer slojie flattened, radially eoa- 
late, beeorning closely cancellated on the middle and strongly so on 
ihe ventral part; ventral margin straight, not crenulated. There are 
•JO of Ihe costae on the outer slope, small, with their rounded summits 
-iiligranulated by the cancellation, and separated by intervals of about 
their own width. On the summit of the umbo the axis of flattening 
is inclined forward. 

Meaviirenmntn. — Height, 10.3 mm. ; length, lit mm. ; breadth, 1'2 mm. 

Occurrence. — One and a half miles east of Malone station; repre- 
sented by only one example. 

The ornamentation of the posteridr slope is concealed in the type 
s|M;cinicn. A radiately costalo orniimentalion upon it is inferred 
from the fact that the species seems to agree snhgenericaily with 
(Jrays Oalloarca a.s dtwcribed and figured in Tryon's Structural and 
Systematic Conchology. A slight inequality of the valves in the 
umhonal region is doubtless a distoriion due to strutigraphical dis- 
turbance. The specimen doe-s not disclose the characters of either 
Ihe hinge or the ligamental area. 

ArCA? 1)1 MBLt sp. n. 
Vi. VI. lit'- *■'. 

Shell small, only moderately inflated, rather elongate- trapezoidal, 
llie anterior side short and sub vertically truncate, the posterior long 
and obliquely truncate; the base gently convex; the moderately ele- 
vated beaks situated at the rear limit of the anterior third; anterior 
sloiie small, concave, wing-like, with suporo-anterior corner nearly 
;i right angle, separated from the outer slope by a posterior umbonal 
angntation. which becomes obsolete di.stally; posterior slope concave, 
separated from the outer by a strong, pnixiinally suliacute, distally 
obtuse shoulder-like angulation, the two apposed concave slopes 
forming together a sort of wing with obtuse corner; the anterior 
-loije ornamented with a few narrow, distally obtuse radial folds, 
the outer slope with ordinary and strong concentric growth-lines, 
riidial lines, if originally present }iere, having been feeble and oblit- 
erated by weathering in the types, the posterior slope and the summit 
(if its limiting angle having numerous radiating raised lines and strise. 

Measurements. — Height, IC't mm.; length, 30 nun.; breadth, about 
12 mm. 

Occtirrenee. — One and a half miles east of Malone station; repre- 
sented by 5 specimens. 
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The hinge characters of this shell are unknown. While the gen- 
eral form ix^rmits little doubt that it is one of the Arcidse, there is 
less certainty of its generic position, and it is placed only provision- 
ally under Area. 

The species is named for Mr. E. T. Dumble, late State geologist of 
Texas. 

Genus CUCULL.15A Lamarck. 

Ciicull.t:a? tkxtkostata sp. n. 
ri. VI, flgs. 0, 10. 

Shell ventricose, short, subtriangular, somewhat pointed infero- 
posteriorly, roimded anteriorly, the posterior slope flattened and 
making an angle with the outer slope; lx»aks w^ell inflated and ele- 
vated; entire surface marked in a crowded manner with radiating 
linear costella^ and in large part with erect concentric lines of imbri- 
cation, of which the latter are the finer and more crowded (seen to 
advantage only when magnified), and the former the more conspicu- 
ous and more j)ersistent under weathering. A considerable part of 
the surface when magnified appears woven, like cloth or miniature 
basket work, except for the alternating arrangement seen in th<' 
latter. This woven ornamentation resembles that seen in Area Uiifii 
the radial costella) being, however, much finer and more numerous 
than in that anteriorly and posteriorly otherwise ornat-e and alto- 
gether differently shaped arcid. 

MeasurerncntH. — Height, about 21) or 1^0 mm. ( ?) ; length, 34 mm.; 
breadth, 24 mm. 

Occurrence. — One specimen and a fragment of a second; IJ mite 
east of ilalone station. 

In the absence of any knowledge of the hinge of this shell it is not 
possible to be sure whether it is a Cuculhea or an Area. The orna- 
mentation — primarily radial and secondarily cancellated — is of a 
ty])e more common in the latter genus; but the species is put provi- 
sionally in Cuculla3a, under the subgenus Trigonarca, on account of 
its triangular form. 

ClTCULLiEA TJ{ANSPECOSENSIS Cragiu. 

CucuUwa trausprcoscfisis Crngin, 1803 ; F(>urth Ann. Rept. Gcol. Survey 
Texas, pt. 2. p. 175. 

The genus Cucullani is not represented by abundance of individuals 
in any of its species in the rocks of the Malone formation in Texa.s, 
and so laiv is the massive and ventricose (\ trajh^perosfmsis that, 
despite careful collecting for many days at the locality which yielded 
Messrs. von Streeruwitz and Wyschetzki the tyi^e, the latter still 
remains the only specimen known of this species. 
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As it has not been practicable to restiidy the type, the originnl 
account of the species is here reproduced, which is as follows: 

Shell Ifirge end thkk ientri<s)se (Rulirboniboiilal?) : t«akB larjte, rPiiiote from 
the iiiitfrlor e\lreiuity tbelr snioniEts very olituue iiu viewed from the side or 
friiii nbo\e their «plitw Icnn i-omiireRsed and less free than !□ C. WnninaHi or 
f i/ioli'tli " aiilprlor dorsal liorder [troniliient and cniniiretiNed. auhnlirorni. tlie 
mfict fill ludCTl t>Ptneen It anil the liinterior 'i line uf tilt beiiks lielnc ornii- 
Ki tdl «ith riiwHl ruliul lliief inistTi ir ditrwil iiiigle (apimrentlj 1 Mhorter iiiiil 
Inn II Hull Ihc niitirior [Mmterior uiiilxtiinl hI(1|h iinmiiiientlj uiieulated, tlie 
iniiulali'in MK'ceeiliil on the imier bIUi bv fl prouounfeil BuldiH wIilcL In In tiini 
llniilinl im ItH Tniici side hi niiother iiiiguliiti n Ipss iinin)1iii.nt lliaii the flr«t: 
lilnse irf^ hinnd iliviirlpntt»-Kroove(l nntej lor lateral denticles four (iind one 
ru 11" iitTn ) I HE slioti« uiiil horlzoDtal thrlr ubruiill\ deflected Inner temil- 
1 It I 11, I I t (< l\ »erj short Menial and posterli r dentkleB unknown. 

" ' II ipd by Ml ^on Streeniwliz ilmut t mile northeast' of 

M I m HI > I nin\ \\ Ith I niiis malum niin ' anil other fonuw da inentionoil 
iiiiler tbat s|h^ k>« (oiiiatuhe Beries 

In BlKe tins shell a|i|iarentlj exceeds the dtlicr kiiimii HiMM-iif: ><T Ciii-nllifii frmji 
tin. Oiiuaiii 1* « rie« of Texaa. 

CiTcn.L.KA CATOKCENSia C. flud A. 



Two sninll CiiciiIIbpii casts, of inediiini vcntricortily. iiblaiiicd Mow 
Ihe lota congloiiicrates, 1^ miles cast of Malone .sltitiun, and twn I'lom 
fibove similar conglomei^tes in the eastern base of Malone Mountain, 
ill the anticline alwiit 1 mile north of its soiilherii end, are referred to 
the young of this si>ecics. 

The following is a translation of Ca.slrllo and Aguileru"-i descrip- 
tUin of Ciirullipn raiorte^Ms, as given (loe. cit.) in their " Fannii Fosil 
dc hi Sierra de Catorce:" 

Shell bulky, very convex, iif i|ulte variable contour, oval In the .voun;- pxuni- 
|il?s, xnbiinadruiii^lar lu tboBe trblcb are more develojied, and Bnlitmpeasoldnl 
in the niluIlK, IhyikB broad, very iironiliicut and little reaioveil from one niiotlier, 
^linulcil In the anterior third mid nearly terminal In the iidnlt exiinii'W. iiro- 
I'idcd n-1tb n ciiriD.1 on tbo aniU Bide. Buccal reiclon very uincli more fliurt than 
the anal, runudcd on the oxti'cniity. a Utile excavated near Ihe caiillnni border 
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Willi which it forum an :i<nitc* aii^l^^. Annl refrion obliqnely tmiifate vo to 
extremity, «»x<*avjite<l or coiinivo in tho vicinity of tli^ bcrsikR. Ihultetl l«y a w* 
umi'litMl carina whi<*h trav«»rH(»H th«* slioll from the l>enk «!ovn to tlie imstarw 
extremity at its jun<'tion with tlic inferior Imnler of t^K* shell: the irariBiii 
quite acuttf near the beak and iKHtmiOH more ohtux^' in proi*<»rlion an it rrmiei 
from it : the unil)r)nal region, thus clrcumscril)ed t>\' the uniliunnl crest fom 
a sort of rors<*iet. (|uite niark<Ml and excavated. Middle rej^iou of the sM 
convex and in the form of a triangle llndte<l by the nnnl cr(>st and the odvr 
less <leveloiMMl which sei)arat«»s It from tlie lmc<*jil region ; tlu* major wiivexltr 
f»f tli«* sliell is Just adjoining; the anal crest and near the b^akM. Lltriuiieutil 
area n<»t v«'ry mu<'li «'Xcavat<Hl and of reinilar dinieii»ioii.s. <\inllnal N^rder 
ttralj^Iit, in some siMM-imens n«*arly as lonjr as the nhell, hut In others lUTh* 
sliorter : anterior lH)rder obIi(|uely round(Hl : Inferior }>«>r<ler iitvirly stmijjht and 
parallel to tlie canlinal lM>nler. joiniiii; by means ,>f a ciirv^* with tlie ii<eJtHT«M' 
iMinler. wliith is obli(|ue. slijfhtly curvtHl. and In the >oi]ii:^ ftirms nearly lar 
allel to the anti'rior lK)nler. Surfac«' of the shell j)ii»vM<-d with <i»n<vntric linw 
of Ki'owth wliich have snfTenMl interruptions and ctaistltute more or less pwrn- 
ineiil corrn^jatious. 

I^'iij^th, i'A)AV2 mm. ; breadth with relation to the len^b, 0.58. 

l/»cality: Arroyo d«» Alamitos, on tla» Alamitos rancho. In the Sierni de 
Catorce. 

By breadth ("anclio") in tho above is meant the dorso-ventml 
(limension calhMl hei^rht by some writers. The lateral breadth, calleJ 
tliickness (" espesor ") in the '' Fauna Fosil/' is not stated. 

The inassivtMH^ss of this shell, its ventricost* form, its broad l)eaks. 
and tlie (h'inarcation of the middle from tlie posterior unilMmal slojie 
by a cariniform anovulation, are features which might stvm to inde- 
cate that ('uriiJJim f</f(fnr/iSf's should \h} referred to the Texan C 
tniiisiH'cnsi ns'fs; but the very prominent and subtorminal Ijeaks, ami 
(so far as the description indicates) the abstMice of a second, or inner, 
anovulation on the poMerior corsidet and of raised radial lines on the 
anterior uinbonal slope in (\ ((fforccnsis^ appears to sufficiently dis- 
tin<]ruish th(» latter as a valid species. 

CrcrLL.KA < ASTILI.OI sp. U. 
ri. VI. ti^'s. 11. 12. 

Shell of moderat(» size in the <rtMuis, short -trapezoidal; ventricosity 
of nicdiuiu deo'ree, irreatest consideral?lv above the middle; ante- 
rior side short,. rounded : posterior si<Ie straight, obliquely truncate: 
base irently convex; the infero-posterior i)art of the shell somewhat 
pointed, owinir to a j)roniinent, rapi<lly rounded shoulder that runs 
from either beak to the junction of the ventral with the posterior 
border, M'|)aratin<jr the outer convex slope from the posterior slope, 
which latter is stronijfly and coiu'avely depressed, being strongly 
inflected near the shoulder and turninir outward asfain about midwav 
of itsS extension toward the posterior border, to form a prominent 
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Genus LEDA 8chiimacher, 



.. VI. fig. 1 



S sharp kwl by union with the corTesponding border region of th« 

Kisite viilve; aiUerior nnilwnal slope oniy fwbly angnlated iir 

nhoulderoO ; Ix'aks iiarntw, high-arched, appro.xiniali'd, placed slightly 

in iidvaiicc of the middk' third; flank ivgion marked with conct^ntnc 

jti-owth lines; posterior slujx) tinely and clostdy striate. 

^^^^ea»itrements.— Height, 39 niiu. ; length, about 48 mm.; breadth, 

^^Hout 34 mm. 

^^^KfecurreHcc. — Two examples were collected by Doctor Stanton in 
^Tw)tbills at the northwest end of Malone Mountain, alxiut 2 milcM 
east- south east of Kinlay station. Neither shows the ornamentation 
• of the anterior slope. 
^^^^hc spt-cifts is name<l for the Iat« Prof. Antonio del (.'nstillo, 

r"'""" 

Shell fairly well inflated, elongate-ovate, anteriorly not shortened. 
pcjBteriorly produced and gradtially nan-owod or subrostrate; the 
anterior Hnbhorizontal and posterior gently declined parts of the dor- 
sal side each forming a small concavity adjoining the hoak. anterior 
side rounded, base long and straight -con vex for the greater part, its 
posterior part ascending obliquely; beak small and little salient, 
placed a little back <if the anterior thini. 

Memitreuients. — Height, 11.5 mm,; length, 2.T mm.; bnsadlh, almut 
10 mm. 

O'nirrffiee.^A cast of a left valve was found embedded in the 
rock fragment bearing one of the sijecimens of Unkardmm i>cmiro- 
fuitihim collected by Doctor Stanton at the anticline on the east slope 
of Malone Mountain alKiut 1 mile north of its southern end. 

A cast of a small, posteriorly produced lamellibranch, which was 
supposed in the field to U* one of the Nuculidie and which may have 
liiien a Leda, was observed in Theta n mile and a half east of Malone 
station. It was accidentally destroyed in attempting to remove it 
from the matrix. A rough sketch of it, preserved in my notes, iiidi- 
rates a sliell similar in form to that above described, but smaller. It 
iriay be refeiTcd to Leduf ruiviruia. but is represented as having the 
margins crenulated, while this character, if it belonged to the latter 
speciea, can not be distinguished in the tyjie as preserved. 
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TRIOONIID^E. 

Genus TRIGOXIA Bnig. 

Trick)xia vysc'iietzkii Cragin. 

PI. VIII. nf:s 1, 2: PL IX. figs, l-^ 

Triffonia ry»che1zkii Cmpin, ISJK*^. Fonrtli Ann. Rept. Qeol. SnrveyTex.. ptl 
\K 215; and, 1897. Jour. (kH>I.. vol. 5, Xo. 8. i»p. 8H;, 817. 

Cf. Trifffmia aotof/Hrmi Felix. ISJH. Beitr. (leol. u. Pal. Mer.. pt 3, p. IT?. 
PI. XXVII. fip». 2, 2a. 

Shell large, of moderate convexity, transversely snbqiiadrate; pos- 
tero-dorsal side straight; anterior and ix>sterior sides truncate; hase 
gently curveil; Ijeaks only ino<lerately arched; area flattened, occu- 
pying al)out one-fourth of the valve, l)ordered above and below by a 
tuberculated ridge or angulation, and traversed by a median groovi 
which is accompanied by a third such ridgi* less developed than those 
of the border, a large distal part of it obliquely c^os^?ed in most 
instaiK'cs by numerous strong, more or less irregidar and interruptinl 
folds, or ornamented on the proximal part with rows of tubercles 
by whose increasing confluence on the intermediate and distal parts 
the fohls are pnxhuxHl. the tul)ercular endings of these folds usujilly 
descending across the entire outer sloj^e of the bounding ridge, and 
in sonje cas4»s even passing a little Ijeyond it: es<nitcheon depressed. 
ctoss^mI with a series of transversa*, somewhat oblique, straight, or 
in part slightly curveil, tuU^rcular costelhe; preareal surface orna- 
mented with alx>ut IT) gently curved lunlost* iH>sta\ which are suih 
verticsil near the infniareal ridge and make with the latter at first 
an acute and then approximately a riglit angle, descending for the 
most part ol)liquely, though steeply, to the bas4»: the costa* attenuated 
and simpler near the area, Un'oming resolved into irregularly mon* 
and mon* robust ncxles as they hkhmIc from it. the posterior ami inter- 
me<liate costa^ thus enlarging thn^ughout, while a few of the shorter 
anterior ones, turning forward at their lower ends across the flat- 
ten4»d front of the shell, are here again reduced to nearly simple 
ri<lgi*s which dwiiulle and disapi)ear U^fore reaching the valve mar- 
gin: nmles mostly close rankeil, ci>nunonly 12 to 10 on the larger ribs 
of adult shells, rounde<l, often more or less comprt»ssed so as to trend 
with the growth lines, a rib often having a single very large node 
ner.r the basal margin of the valve es[HH'ially thus elongated; inter- 
vals between the costa^ ci^arsely concent riodly striate. The separation 
of the siphonal currents is indicateil.as in the Clavellata^ and Scabrff, 
by a ridge on the int«»rior of the shell. The ornamentation shows con- 
siderable mutability, and a variety occurs in which the entire area 
is covered with small amipressed tubercles. In one specimen the 
costella? of the escutcheon an* simple. 
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.Veiiniirements. — Approximately, heigtit. "R mm.; length. 87 mm.; 
^iroadth, 50 mm. Two verv young examples have these dimensions, 
respectively, IC, 17, 10, and 25, ^7, 15 nun. 

Occurrenfe. — So far as the collections show, this Trigonia doe.s not 
occur in the Malone district, except in the Malone Hills ami in the 
Theta subdivision of the Trio section. In these, however, 11 miles 
pjtsi of Malone station, it liecomes numerically one of the commonest 
fossils of tlie Malone ftirmation. In the rich collecting tract there, 
un the ba.sal slope.-i of th« Truncate mound and llm southeast base of 
hill C of the Trio, and cspi-ciHlly on the western basal slojje of the 
former, it was found by scores, in one or two places Iwing agglomer- 
ated in beds, mingled more or less with other fossils. lietween Iti 
and 100 specimens of it are repre-sented from this tract. But if the 
-shells of other Malone fossihi, a.'i here preserved, prove fragile under 
the rigorous temirerature changes of a plateau climate, that of Tri- 
(jonia vyHrhetzkii is so especially, and of tlie hirgu niirnlx-r collected 
many are in half-released fragments, and compiiratively few make 
even tolerably fair cabinet H[>eciniens, I also found this fossil almiit 
half a mile west-north wc-st of this localitj' on the south side of the flat 
'■addle that separates the Trio from the low g>'p sum -parted ridge 
which continues the hill range in that direction. 

The scrie.! of qundrate pits nicritioned by Lycell " ;nid citvd by 
Steinmann " as occurring jKistoriorly on the interior of the valve near 
ihe ventral margin in Quadrata', is lacking in T. I'l/nrfietskii. 'i'lie 
form differs fi'om that of Die Quadrata- and agreea with that of the 
(.'tavellala- in Ix'ing con^ider»bly longer than high, yet agree" with 
Quadrata' and differs from Clavellatje in l»eing quadrilateral instead 
of .suhtriangidar. In having the esciilclieon ornamented an<l in 
some — ^usunlly slight^tendency which the areal folds manifest lo 
infringe on the genera! surface l)elow the limiting angle, on the pos- 
terior region, the shell agrees with the Quadrata". 

The 7". ryu'UeUiil is thus se*'n to I» closely related to the South 
-Vmericjin T. trimnitfrin St«inm., upon which and the related T. Imr- 
s'iffi IIansmann,of South Africa, Steinmann. in 1S82, proposed to add 
P.ieudo-Qyadrntir ' to the previously known sections of Trigonia. Its 
profile is usually less elongate and the ornamentation, es|>ecially that 
of the area and pscutcheon, loss course than in T. trnnnitorh, thu 
folds of the an'a descending the lower slo]je of the limiting angle, but 
riesccnding only a little (sometimes not at all) l)eIow it on the pos- 
terior region. 

Normal cjlsts of Triijonia vyschetskii are differently proportioned 
from that which — from TIaxiaco, Mexico — ^Doclor Felix figures as 
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the type of his T. Hologureni^ a shorter, more elevated, and mudi 
more ventricose form Iwing indicated for the latter species. But the 
cast of T, rytirhetzkiL in one or two of our specimens, somewhit 
approaches that of T, Hologureni in form, while several species of 
fossils are common to Malone and Tlaxiaco; so that it is desirable to 
compare actual shells of these two species with one another as well u 
with the shell of T, fran^iforia. 

Trkionia' (iooi)EiJiii Cragin. 
V\. X, ftgK. 1, 2. 

Trigonia goodeUii Cragin, 18!)7. Jour. Geol., vol. 5, p. 81G. 

Shell of about medium si/^e in its genus, produced ovate, ventricose; 
valves thick ; Ix^aks situated near the rear limit of the anterior fourth, 
low, strongly inflated, in contact, their posterior slope strongly angu- 
iated to form the limiting angle of the area ; area flattened, nearly 
plain, having numerous fine oblique growth lines, with a few small 
folds crossing it near and conwntric to the beaks, these folds being 
continuous of and making an angle with those in front of the area, 
some low tubercles along the marginal angles, and a faint me.sia! 
sulcus; escutcheon bearing only inconspicuous folds which radiate 
from the ligament, those of the proximal part being nearly transverse 
to the length of the escutchecm and continuous with those of the oor- 
resj)on(ling part of the area ; general ornamentation consisting of a 
5-^ri(*s of ribs, which on the posterior part of the preareal surface 
are large, ()btus(\ and plain or subtuberculated, separated by round- 
bottomed vallevs of about their own width, and descend almost verti- 
(•ally (the earlier ones more obliquely forward) from the inferior 
border of the area, increasing in size each to an elbow-like angle, at 
which they turn abruj)tly forward, lx»coming reduced in size to 
costelhv in front of thes(» elbows and partially resolved each into a 
s(»ries of small tulx^rcles, these costelhe biMug accompanied each by one 
or two similar ones in the intervals between them, the costellae dimin- 
ishing gradually in size and swinging into the coui'se of ordinary 
growth lines on the anterior region, and there becoming continuous 
and like strong reversed imbrications, each presenting its acute and 
more elevated border dorsad. The series of costal elbows radiates at 
fii*st downward and then oblitpiely downward and backward from 
the beaks. 

Measure me fits, — Height, 42 mm.; length, about 58 to 60 (plus?) 
mm.; breadth, 35 mm. 



• Vergtoliierungon auH deni oUM-en Jura ties (Vrro de Titnnia bei Tlaxiaco Im Staat 
Oaxata. IHDl. UiMlr. (ieol. u. I'al. Mex., pf. :\, ralaeonto^^raplilca, vol. 37, p. 179, V\. 
XXVII, HgH. U, Ua. 
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Recurrence. — One and a half miles east of Malone station. Be- 

B the ori^innl example wliicli the Messre. (loodell discovered, ami 

I which the illustration and measurements have been taken, 17 

imperfect specimens and fi-aginents were obtained at this 

Polity, some of them indicating dimensions perhaps a fourth larger 
!ffa*n those of the type. 

li ivill Im' seen from the description that tlio (irnamentation of 
7'. ii'i.<il,nii is variable. This, however, is tnie of most Trigonias, 
iind not least so of those of the section, Undnlata-. to which this species 
lu'longs. 

None of the Old World Undiilata' known to me pnrresponds very 
liosoly with T. goodeUu. Several of those from the (Jreat Oolite, 
which is so rich in Undulala', Itear more or le,ss resemblance to it; but 
the strict analogue, if fonnd. may be expected to occur in the 
Tithonian. 

The species was named after the late Mr. Robert Wood Ooodeli, 
whosse kind services in assisting me to determine the age of the Malone 
formation I have particnlarly acknowledged in my article on the 
" Discovery of marine Jurassic rocks in southwestern Texas," the 
pnjKT in which the s]>ecies was first brieHy characterized and named. 

.V Trigonia cast, showing nothing of the ornamentation, but indi- 
cating the general form of T. ffoodeUU, having still larger dimensions 
than any of the above, and Iwlonging not improbably to this species, 
was obtained by Doctor Stanton from conglomerate on the west face 
and near the top of Miilone Moinitain. It gives the following meas- 
urements: Height, (12 mm.; length, 72 mm.; breadth, 40 mm. 

Triiioxia fAi.DKRONi (C. and A.). 

PI. IX, tigs. 4-t\. 

Iji/Htomtitt falderoni i.'sstlllo niiil AKnilcni. IS!).', Bol. Com. Oeol. .Mex,, No. 
1, p. 9. PI. V, flgs. 17, IS. 

Shell elongate-trapezoid, very inequilateral, moderately inflated, 
Ihe region of greatest convexity extending from the umbones down- 
ward and backward ; anterior region relatively short and of consider- 
;ihle height relative to the i>osterior, the anterior contour rounded: 
iiosterior region strongly produced backward and inclined a little 
upward, gradually and strongly tajjered toward its extremity, which 
is obliquely truncate and looks backward and upward, its flunks more 
(ir less flattened ; base gently convex below the beaks, ascending thence 
iinteriorly in an easy convex curve and posteriorly slowly in a long 
and nearly straight line; beaks but modenilely elevated, their apices 
liirved inward and somewhat backward and downward; escutcheon 
rather large and long, plain: area of moderate width, flattened, trav- 
ersed lengthwise l»y a mesial gi-(Kjve, and transversely Hnear-plicate, 
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the plicules separated by striffi ; preareal surface ornamented with two 
sets of ribs, of which the anterior ribs are acute, upwardly-imbricate, 
remote, subhorizontal, with gentle sigmoid flexure, presenting a sUght 
upward convexity below the beaks and a downward one farther for- 
ward, and alternately reach the more anterior ribs of the other set; 
posterior ribs thicker, more obtuse, and more narrowly intervaled 
than the anterior, nearl}^ straight, and directed steeply downward and 
backward from tlie limiting angle of the area, the proximal of these 
l)eing the more nearly vertical and the distal and indei:)endent ones 
more oblique, the intermediate ones being the longest. Slight irre^i- 
laritics sometimes appear in the course of the anterior ribs, each of 
which, in one example, l)ears a small dorsally directed angle at the 
sunmiit of its infrauml)onal convexitv. 

Jleiisureinents, — One of the Texan examples, which has a length 
of 58 mm., indicates for the shell in part restored, a height of 32 mm. 
and a breadth of 2H mm., approximately. 

Oecitirence, — The Malone formation yields this fossil rather spar- 
ingly. Eleven specimens and characteristic fragments are repre- 
sented. Eight of these are from the Malone Hills, li miles e^ist of 
Malone station ; the others were collected about a mile east of Finlay 
station. 

In the character of the preareal ornamentation, the species pre- 
sents considerable resemblance to Trujonia sulrataria Lamarck, as 
figured bv Lvcett on Pis. XXVI and XXVIII of his British Fossil 
Trigonia*, a species which has l:)een referred to the Undulata\ but is 
shown by Lycett to Ix^long to the Scabra\ The plain escutcheon, 
however, at once separates 7'. ralderoni from the Scabra*, and the 
same and all of the other external characters refer it to the Undu- 
latte. , 

Trigonia proscabka sp. n. 
PI. X, fi«s. .'MJ. 

Shell small, crcscentic-ovate or subsemicircular, the upper border 
strongly excavated, anteriorly inflated, gradually Ixicoming more 
c'ompressed toward the posterior extremity ; l^eaks somewhat pro- 
duced and recurved; escutcheon large, broader than the area, orna- 
mented with rather remote, coarse, i)ut not very strongly elevated, 
oblirjue costella^; area flattened, narrow, transversely linear-plicate, 
trav(TS(Hl by a mesial depressed line, and bounded both above and 
below by a row of tubercles, those of the lower row surmounting a 
distinct limiting ridge and larger than those of the preareal cost* 
opposite whose terminations they are placed; the areal plications, 
though fine and numerous, are mostly separated by intervals wider 
than thejuselves; preireal surface denticulate-costate, the denticles 
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cunc'iforni, each consisting of a superior, (.-uuipresspd. Iitlwrciiiiforni 
liiyui and an attenuated fariniform procress which dwimlk's to a point 
i)i'!ow, crossing the longer and gentler posterior costal sloix-, bnt not 
crossing the fundus of the intercostal valley quite to the base of tlie 
con ipu rati vely uhrupt niiterior costal face. The oostR- are miHtenitely 
interspaced, l>ex;oming rather widely intervaled when llie shL'll lULaiuiJ 
ihe adult wize. A small flattened Iraft* formed hy the rniijoin*d 
II nlero -dorsal margins, is minutely wrinkled Iraiisversely to the 
margins, as the earlier rihs, before itiaching the margin, liecome sud- 
denly reduced and changed to minute linear folds, paralleled in 
their intervals by similar folds, of which lliere are two in each 
interval. 

.VeiimnrnwtitH.—lle'ight, about -it) mm.; length. 3(1 mm.; breadth, 
Jl mm- One sjM'cimen, represented by a considerable part of a right 
valve, indicates, with a breadth (if alxnit Ihe same or a nnllimeler less, 
II height and length 2 or 3 mm. greater. Vouiig examples are rela- 
tively shorter, or more elevated, one such example having height 20 
mm.; length. 20 mm.; breadth, 14 mm. 

Orrtineiiie. — One and a half miles east of Malone •^tntion. .Vbout 
;ir> .sijefiraens are repre.sented, many of lliem only V»y fragments. A 
iTushed sjiecimen from this locality has the costal and areal orna- 
iLienlation e.x'tvptionally well preserved and shows an almost spinous 
prominence of the denticles. A cast, representing the anterior two- 
thirds of a right valve on which the «)stiv are indicated as plain 
luidiilations, ol)tained by Doctor Stanton atxtut I mile east of P'inlay 
station, is supposed to belong to this species, but may represent T. 
Itripntrintii. 

Trif/onia pruscahra presents points of resemblance es]>ecially to two 
of the sections of its g^'nus, and does not agree entirely with either. 
It may Iw regarded as one of the ClavelJatic which, lx)th as t() form 
and preiircal ornamentation, has as.sumed the habit of a connnon 
pha.se of the Scabrie, In having mi ornamented escutcheon it difl'ers 
from the typical Claveilala'. though not from the Pseudoquadnitu; — 
which iin> intermediate i«!twei'n Clavellata anil Quadrata^. In hav- 
ing the anm bounded on each side by a row of tubercles and Iwlow by 
I a pronounced limiting ridge il lesi'nddcs the Clavellatie. 
IShell small, crcscentie-ovate, only motlerntely inllalcd : area s)r<)ngly 
und closely striated in a direction oblique to its length, Inmnded Ik'Iow 
by a rather strongly compivssed and jirominent limiting riilge or 
angulation: preiireal ribs al»oul l:i or U in number, (marse. amiote, 
nU strongly elevated, descending divergently and for the most part 
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PI. X, fig. 7, 
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more or loss vertically, and increasing rather rapidly in ssize fromtk 
limiting angulation to the ventral and anterior borders^ about tvice 
as wide as the plain, flattish-concave intervals Ix^tween them, their 
summits obtuse^ and strongly and a little obliquely cross-j^triated in 
such a manner that the striation is visible if the ribs are viewwl tin- 
gentially from in front, but invisible if so viewed from behind. 

MeaHunmientH. — Height, *ll mm. ; length, 30 mm. ; breadth, 10 hiul: 
approximately. 

Orrfn-rrnrc, — A single mold, representing the greater part of a 
right valve in exwllent detail, is the type and only known si)eeimen. 
It was obtained by Doctor Stanton on the east slope of Malone Moun- 
tain, near its southern end, 20() or 1^00 feet above the gj^psum bed that 
there forms the mountain's bas(». It lacks the escnitclieon, the upper 
j)art of the area, and the umlxmal apex, but the exterior characters of 
nearly all of the rest of the shell may lx> readily ol>served either in the 
mold or on the gutta-iHTcha s<iueeze taken from it. The sjxHries l* 
referred to the section Scabra*. 

Tri(;onia Mi'NiTA sp. n. 
ri. X. ngs.H-11. 

Shell ovate-j)yrami(lal, of medium or rather large size among it< 
congenei's, moderately ventricose, rather elevated; valves thick; area 
j^trongly flattened, si»parated fnmi the preiiival surface by a very 
large and j)rominent, obtuse, somewhat imbricated radial costa, pre- 
ceded by a furrow, the areal surface Iwing ornamented with two 
rather strong, not widely sei)arated, cariniform radial casta\ which 
are si»parated from each other l)y an interval that is rather narrow a? 
compared wiHi that l)etween either costa and the corresponding areal 
border, and several similar but smaller costella* or rays, there l)eingat 
least two such rays in the anterior interval; preareal surface orna- 
mented with {2o to iJO?) strongly and rather abruptly elevated con- 
ciMitric ribs, which resemble low walls, terminate almost abruptly at 
tlie prciireal furrow, and are in large j)art only alx)ut half as wide as 
the flattish-concave intervals between them. 

McasffrcNtcNt.s. — These can not be exactly given, owing to the imper- 
fection of tin* material, but about the following dimensions are appar- 
enth' indicated in one instance: Height, 70 mm.; length, 75 mm.: 
breadth. 4*2 nun. In another tlie height is about SO mm. 

Ocoirroire, — Kepresented by three very imj)erfect specimens ami 
a numlxH' of characteristically ornamented fragments. One of the 
sj)ecimens were obtained l)y Doctor Stanton near the south end of 
Malone Mountain, wc^st face, near top, and another west of the moun- 
tain, about li miles west of Malone station. The n^mainder of the 
material is from the locality IJ miles east of Malone station. All of 
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I known material represents the adult condition, or at least rather 

p sizes of the shell, unless the two specimens descrilied nnder the 

of Trit/onia rudieoniiita should l>e interpreted as the yonng of 

%mmiita. This species with the two that follow belongs to the sec- 

rt Costatffi, 

TrIGONIA RIUICOSTATA Sp. II. 



fcSheli sniHll. ovale-pyriiinidal. nearly straight (slightly tomex) on 
B poslern-dorsal, broadly convex on the ventral, and hws broadly so 
Ithe anterior side, inflation intermediate in degree; beaks situated 
r limit of the anterior fourth, prominent and acute at the com- 
bed and transversi'Iy placed summit, excavated on liie posterior 
plumed inward and somewhat iMckward; area nearly Hal, shallow- 
e on its proximal part, wide, making witli the preareal sur- 
I angle greater than a right angle, and separated from it hy a 
Bpri'ssed, prominent radial costa, which is larger than any other 
t of the shell, the area posterior to this costa being ornamented 
with 4 or 5 similar but narrower and smaller rays, between each two 
■ if which are 3 to 5 still smaller, strongly elevated, linear rays or 
costella', the intercostellar spaces being at least as wide as, or for the 
most part wider than, the rays tliemselvoa, prearcal surface orna- 
mented with alKiut "2.5 strongly elevated, round-topped ribs which 
parallel the basal margin and are mostly slightly wider than the 
intervals between them. There arc 7 of the horizontal or concentric 
ril>s in the lower half in one sj>ecimen and 10 on the lower 10 mm. in 
iinother. 
McmurcTiicnta, — Height, 23 mm,; length, 27 mm.; breadth, 16.5 

Occurrence. — The two specimens in the collections were obtained IJ 
miles east of Malone station. 

Althongh the material thus far available for study indicates lie- 
twecn T. nrrlirn/t/uta and T. munita differences of both radial and 
concentric ornamentation too marked to Im? ignored, it is quite possi- 
ble (hat new material from localities known or yet to be discovered 
may show that these differences are due to amditions of age or indi- 
vidual variation; for it is notewortliy that, except the types of T. 
riidirontata, no Costatte even approaching what we should predicate 
for the young of T. munita, have been found. 



Triooni." 



DNFEKTICOSTATA sp, n. 



Shell small, subtriangidar. of the section Costata?, apparently 
jDore elevated than 7'. rudicostatu; poatei'ior urea costellat« with 
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linear rays, of which thrive are 5 to 7 smaller in the shallow-conciTe 
interval Ix^ween oadi two of the larger; a large radial rib ant^ 
riorly limiting the nww; piviin^al surface ornamented with about 40 
strongly elevated conwntric ribs which are much finer than those of T 
f'HiUroHtdta and lK»tween one and a half times and twice as numerons, 
and are s^^panited by intervals prevailingly narrower than them- 
selve.s. In a specimen smaller than the largest, but which ueiriT 
corre.sponds in size with the tyjx* of T. rmlieoHtata^ there are 15 ribs 
on the lower 10 nnn. of height of the valve, as compared with 10 on 
the same part of the height in the said example of T, rudicontak. 
As against 7 ribs included in the lower half of T, nidir-oshita^ there ! 
are in one sj>ecimen of voikfevtlrontata not less than 12, and in another 
14 in the (rorresponding half. 

Mrdsunnunts, — The dimensions can not Ik» accurately given. The 
height of the largest sjH»cimen is about 83 mm. An apparently 
crushed and al)nonnally elongated specimen gives approximately: 
Height, '17} nun.; length, '2J) nun.; I)readth, 15 mm. 

Orcurroicv, — The sp(»cies is repr(»s(»nt(Hl by one nearly complete 
shell, two considerable portions of valves, and a few fragments; froiu 
locality U miles east of Malone station. The shell fragment col- 
lected in ISJ);") by the Messi's. (loodell, and which I referrtnl to in 
volunie 5 of the Journal of (leology (p. S17) as *' possibly a Trigonia 
of the section Cost at a*," is of this species. 

ASTAl^TIl )i3^. 
Genus ASTAKTK Sowerbv. 

AsTAKTK UHFVIACOLA SJ). n. 

IM. XI. fi^'. 4. 

Cf. Astnrtr inirrophycs Felix. 1S!)1, IU»itr. (Um»I. u. Tal. Mex., pt 3, p. 179. PI. 
XXVI I, Vm:. l\\. 

Th(» locality li miles east of Malone station yielded frequent ex- 
amples of this fossil. They agi-et» fairly well with Doctor Felix's 
tiescription of Asfffrfc mirrophyvs^ but not with his iSgiire, As 
regards the peculiar disposition of the ribs which is given for -I. 
mfrrophf/cs, the tendency to posterior angular bending is well shown 
in most specimens of the Malone Astarte, but a tendency to anterior 
angular bending is little or in some cases ai)parently not at all 
exj)ressi»d. If the Cerro de Titania and the Malone specimens are 
referable to one and the same sj)ecies, wirrop/if/rs. as seems hardly 
possible, th(» form of that sj)ecies is not quite correctly shown in the 
original figuns as the anterior part of the dorsal line, instead of 
sloping like the j)osterior j)art, is strongly excavated just in front of 
the beaks in all of the Malone sinicimens in which this part of the 
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is shown. Tlie trian^ilar-ovate to (|iiiiiquelati'rHl outline pre- 
i dorsally a nearly straight incIiiiH Itack of the Iwaks and is 
[ongly excavated in front of them; has a long, gently ran vex base, 
is posteriorly or infero-posteriorly truncate, and narrowly 
linded anteriorly. The shell is (piit* strongly compressed, and the 
s of either valve reach 1 1 in nnmber. The ribs are coarse, strongly 
levHted, gently cuiupreKseti, and separated by ronnd-lxtttiiinod inter- 
a little wider than theniselvos. Of moi-e than GO s^xx-iniens 
jfted from east of Malone. a single one, among the young exam- 
, is quite ventricose, gapes slightly in the interval between two of 
B subdistal ribs, and exposes there a double and interlocking set of 
■ong denticles like those of the internal margins of the adult shell, 
r Meainirements. — The specimen figured has the following dimen- 
: Height, 10 mm.; length. 14 mm.; breadth, 4 mm. In less 
rfect examples a height of 12 mm. and a length of 16 mm. arc indi- 
cted. 

AsTARTK MALiiNKNsis Cnigin. 

PI. XI. Rfpt. Ul. n; PI. XII, flflH. 1-3. 

ax tiialonnitis Crngln. 1893, Fourlli Ann. Rept Geol. Survey Texus. pt 
:;, i>. 21(1, PI. XXXV, flgs. 1 und 2; iinJ Jour. Geol., vol. .1. p. 817. *^ 

Shell rather large, thick-valved, moderately ventricose, or some- 
times slightly compressed, inequilateral, broadly and variably .sub- 
ovate; the dorsal side flattish-convex behind the lieaks and excavated 
in advance of them; the anterior side rounded or slightly subtruncatc 
from Ijeing a little prominent in its upjwr part; the posterior side 
ntther narrowly convex; the base broadly convex; beaks only moiler- 
ately elevated, approximate, their summits varying fi-om sniximtral 
to a position just back of the anterior third; lunule and escutcbwin 
<Iecply and abruptly impressed, especially the former, which is nar- 
row -cord at* ; cardinal teeth 2-U, unstriated, the central of the right 
valve being much larger than the anterior and the posterior of the 
left valve being larger than the central;" a i)osterior remote, hori- 
zimtal, pliciform laterat tooth in either valve fitting into a <-orre- 
sponding groove in the other; pallia! line sinuate, iLs impress on the 
l>est- preserved casts crossed by faint radial plications; pallial sinus 
ample, its anterior and posterior limbs, respectively, subvertical and 
subhorizontal (the latter a little ascending), its fundus obtuse; valve 
margins crenulated within ; shell ornamented with numerous subequal 
to unequal concentric, coarsely linear pliciform growth lines, whose 
sequence is usually interrupted by remote and more elevateil folds, 

e hrrc renHrcled an 3 la each vilvc. lull «llh 1 lu eacb valve 
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imbrii-utti>ii.s, or .■tdistriftioiis lliul U'lid lo iimrk off thf siirfuco into 
regular slugiw. 

.VeamtrementK. — The type nioasnn'niPiits— hoighl, ~'2 mm.; lotigih. 
83 mm,; breadth, 5.*) mm. — are those of a i-otiiiid -ovate example. Thf 
height is often somewhat less in pro|>ortion to the lenplh. Adult 
specimens of average inflation have the breadth e<iiial to uliont twi>- 
thirds of the height. The maxiiiiiun known siiw is indicated hy an 
imperfect specimen, which has a height of 79 mm. 

Ocf^TTencf. — This is one of the commonest and most conspicuous 
of the fossils of the Malone formation. It I'anges throngh ail of the 
fossil ifero II » part of the Theta subdivision tliat is e,vposed in the 
Malone hills, occurring not only at the principal collet-ting groiind, i 
mile and a half east of Malone station, but also west of the Trio. 
About 90 specimens were collected at the former locality. Examptp 
were obtained from the west side of the north end of Malone Moun- 
tain, at the same horizon and locality that yielded the Hjjecimons of 
Nautilus; from the first high ridge we.st of Malone Mountain, aiwiit 
mile-s west of Malone station, and from a locality about 1 mile east of 
Finlay station. A probable example was obtained by Doctor 8tantoti 
from the western foothills, 2 miles north of the southern end of Malone 
Mountain, and a distorted one was found by me on the anticline in 
the east side of the mountain, about a mile from its southern end. 

Rotund-ovate, Ininsvpi'se-ovHte, and oblique or rhombic-ovate 
all more or less closely approached by the lateral profile of thi;^ shell 
as preserved, which also in some cases is nearly equilateral. A part 
of this variation, but evidently not al! of it, is to be attributed to the 
dynamical stresses to wiiich the Malone rocks have i>een subjected. 
In young examples the form is usually more oblong, lass equilateral, 
and less compressed, and the concentric ribbing l>ecHnies more pro- 
nounced and regidar, approaching the type of ornamentation com- 
monly seen in medium-sized and small species of Astarte. 

The sj)ccies seems to be sufficiently near the Jurassic .section. Ccelas- 
tarte, of Ilohni," It differs from Astarte excacatn Sby., tlie best 
known representative of thai section, in being less strongly inequi- 
lateral and in having none of the cardinal teeth striated. The centml 
cardinal of the right valve, while it is the largest tooth of the shell. 
is relatively smaller than thai of .1. i:i:riiriit<i as figuri'd by Bohm. 
In form it appntaches the siimpnlliatp species Ai^tnrte nfocomienni^ 
d'Orb, from which it ditrers liy hinge details and its crenulated 
margins. 

Stoliczka "i observes: 

iso:i. pp. it»-tTn. 
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^^Eriphyla eKiM^lally i**niH lo \fv liirKi-l>' r>'[ii-i»ti!iite<i among tlte fuiwil Aslarle, 
ais rpu>nli<<l at the invoent time, tittd [irnbnbly nil ttip H|)e<-1eH wliicli bave an 
JDillcutlou or II iiosterlor pallial kIiius beluiiK to Ihe romif^r ti;pnuM. They liiii 
m-an-el)' lie r^rerreri to .\»t«rti', tur llic HliiKle iiiiiil oiwnint* wlildi llw ftiilninl 
*it tbid Injit |)oiitN>flHt>8 1if« hehlnrl tlip ixiKterlor uiiiKiiiliLr wtii'. Imt not lielow It. 
where tlit^ lorajfltion of ii Minim, if iin-wnt. niiiMt lie <liii' to tlie development of 
iiiiiKoleM Biipportin); u lirunclilfil Hi|ihiiri. nr Hi it-aHt ii k[h!<.-Iu1 tirHDchiul oiwnlug. 
Neitlief of these are. liowevor, |>reBent In Antarte. 

But HO gnidual in the trHnsition from iioiu' Id a viiA\'iuavkwl pullml 
^inus that it seems imp<is.sible in practice to distinguish Eripliyhi from 
Astarti! clparly liy this cril^riniL, 



t'l. XI. figs. r.. a 

Shell sniall, thin, triangular-ovntu, of iiitt^niipiliale convexity; 
(>eak.s rathor prominent and pointed, directed somewhat forward, 
Hntfiriorly excavated, placed near imd usually back of the limit of the 
anterior third; jK^terior slope a little flattened; anterior three- 
fourths (to four-fifths) of shell ornamented with numerous linear 
foncentric costella?, which are separated in strong relief by deep stria; 
about half as wide as themselves; the flattened posterior fourth or 
fifth foniiing a sort of area which is plain, or marked with ordinary 
growth lines only, and is .separat^'d from the preareal surface by a 
very obtuse or rounded radial angulation which is not of itself a dis- 
crete and salient feature, but consists merely of the rather abruptly 
curved transition from the outer to the flattened posterior slope of 
the shell. The ctet^llie are deflected at Iheir posterior ends, vaiiisli- 
ing rather rapidly, but not abruptly, as they approach the plain area. 

Mcasurcniciilv. — ^Heiglit, 13 mm.; length, 15 nnn. ; breadth, 10 nun. 
A valve of another specimen has a height of about 14 mm. and a 
length of 17 mm. 

Ocf'urren'i: — Not infrequent H milcK east of Maloiie station. 
Twenty-one specinieiis were collected. 

Ast.vhtk'^ ]s<iiMiN'niir>Es sp. n. 

I'l. XI, fins, s, :i. 

Shell small, giblwnis, ineqnilaleral. oblong-ovate, the dorsal line 
(pmtly declivous and sliglilly convex back of the Iwaks and very 
feebly excavated in front of them: base nearly straight; anterior 
j^ide rounded; posterior side obliquely truncated; lieaks low. in con 
tact, situated near the anterior third, an obtuse umbonal ridge or 
inflation extending from their summits to the postero- ventral margin, 
and the greatest breadth of the shell l>eing, by reason of such infla- 
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lion, near the anterior limit of the powterim- third; tlankt> ami jmJ 
iimlKjiial slopes more or le.ss flaltt'iiod; ligament external, short: sur 
face of shell concent ri<-Hlly Hlriate. iir ornamented with niiniiTinis 
strong linear eievalion^^ whose development varies, and if* mon- ivpj 
tar on the proximal part of the shell, nhile on the distal part Ihm 
lire one or two excavated zones houniled hy high lines. The line; 
nearly straight for a conslHerahle part of their cour.se parallel toihr 
base, turning upward more shortly at the posterior than at the anifr 
rior end of it. 

MeaaiwemenU. — Height. i;J mm.: length (restored), about ISimn. 
breadth, 10 mm. 

Occurrence. — A mile and a half ea.st of Malone station. Only 1 
specimen of the typical form was obtained. Of 3 others beIieA*ecl to 
be only young and compre,ssed examples of the species. 2 are ninw 
or lesH complete right valves, 1 of which shows a ligamental g^t»w 
and a strongly denticulated inner margin; and the third is a shdt 
quite flattened out. All thnw of these young examples agree with 
the proxiniHl and ditfer from the distal part of the type shell in Imp- 
ing a tendency to a rather uniform and close development of the con- 
centric linear costellie. 

The speciiic name refers to some resemblance which the shell pn- 
sents in form to that of Isotlonta. as represented by the type of tlrn, 
genUs, /. fleshayesii Bnv. 

AsTAiiT?:? irathi LA sp. n. 



Shell small, rather ventrico.se, suNivate, strongly depre.ssed alonp 
a narrow zone near the jMJSterior cardinal border from the beaks to 
the posterior extremity; beaks well infiate<i, moderately elevaleH, 
placed somewhat in advance of the middle and hack of the anleriur 
third; postero-doi-sal flattened area separated fi-oui the j-est of tlir 
shell by a radial angulation and itself divided into two concave 
zones hy a radial carinifonn angulation; the general surface of t!» 
valves ornamented rather closely with regular, blunt -topped, concen- 
tric costella-, which are in strong relief and st'parated by intern 
(if about their own width. The ornanientiition of this shell reni 
the genus Trigonia. 

.Vi'iiKiin-iiu-iiti. — Kstimaled measurements only can be given, 
margins of Iwlh valves of the type being imperfect. The apj 
approximate dimensions are: Height, 22 nnu.: length, 28 tnm.d 
breadth, 17 mm. 

OvcvrrcniT. — The only spwinieii obtained is from llie locality \3A 
miles east of Malone station. 
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CRASSATKLLIID^E. 

Genus ITVCIIOMYA Agassiz. 

PtVCHDMYA STANTIINI Sp. n. 
i'l. XII. liuK. 1--!. 

Shell small, compressed, cuneate-ovate or trapezoid-ovat€, a little 
excavated at the front of the beaks; the anterior side short, rounded; 
the posterior side long; the din-sal martrin having a gentle and nearly 
straight descent back of the Ix'aks for ii eonsiderable di^lance and 
then declining more rapiflly, so that the posterior side of the shell 
is obliqnely triiiirate almve; the base nearly straight in its meilian 
and major portion; the iKwterior iiinbonal slofH? forming with the 
outer slope a gentle shonlder; valves thick, their margins cremdateil 
within; lieaks very little salient; liinnle cnncate-lanceolate, deeply 
excavated; surface ornamented with a considerable minilx'r rif ribs 
which form an anterior nearly vertical series of upwardly dii-ected 
chevrons below the beaks, and a posterior oblique series of nearly 
closed, distaliy directed angles whose apices lie on the iimbonal 
shoulder: on the posterior part of the shell the ribs pursue a nearly 
straight course backward and downward to the basal and posterior 
margins, thotigh arranged in two converging sets, in each of which 
they are slightly divergent; on the anterior region they are subhori- 
zontal. curved forward and upward, and nften minutely nndniated 
or zigzagged. The sides of the subumb<mal chevrons, exclusive of 
the part that forms the usually more or less cuspidate apex, diverge 
at an angle which is right or sometimes slightly acute in the earlier 
ribs and becomes quite obtuse in the later ones. The ribs are gen- 
erally linear-compressed and separated by broader concave intervals, 
but in occasional specimens, and especially on the posterior region, are 
more obtuse, with the inlervals equaling or ilistally exceeding them. 

Meiisnrements. — A nearly complete right valve indicates: Height. 
16.5 mm.; length, 31 mm.; breadth, 8 or 9 mm. An internal cast of 
a right valve gives: Height, 18 mm.; length. 3a mm. 

Orcurrence. — Twenty-three specimens, in part oidy fragments, with 
ihe characteristic ornamentation, are in hand. All are from the 
locality IJ miles east of Malone station, and most, if not all, from the 
lower part of the Theta Ijeds there outcropping. 

In pattern of ornamentation and in size PUjrhomna staiitimi comes 
nearest to Ft. ftimjiUmtu Tate, from which it differs in having the 
beaks less anteriorly placed and the posterior truncation very oblique 
instead of nearly sfpiare; the position of the l>eaks and the line of 
i-hevrons below them is as in P/. ioeneni Behrendsen. The general 
form has some resemblance to the latter .sjieries, but its lateral profile 
departs more from a regular oval and Ifuds toward a cuneale. 
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differs from Pt, koeneni also by its much smaller size, and in tk 
absence of small dQwnward-poiiiting chevrons at the apices of the 
middle and lower of the large upward-pointing ones. 

The spexiies is named after Doctor Stanton, who first recognizHl 
its genus on seeing it in my collection at Sierra Blanca, Tex., he 
having previously ascertained that Pholadamya ragsdalei Nobis 
belongs also to Ptychomya. Doctor Stanton has recently shown me 
two casts of the latter species on w^hich the hinge characters of the 
left valve, as destrrilxMl and figured by Pictet and Campiche," are well 
displayed. 

The Ptychomya* hitherto described, so far as known to me at this 
time (1899), are as follows: 

Ptyvhomya rohinahliu'i ( d'Orbljfny ) , 1S4:^, Pal. Fr., Terr. Cret, vol. 3, p. 75, pL 

204. figs. 10-l.S. 
Ptychomya sitlita ((lOrlugny). IHTil, Hev. et Mag. de Zodl., 2d series, vol. a, 

p. .'Wl, pi. 10, figs. ;?. 4. 
Ptychomya sp. rniiniiUHl. nescTlUHl and figured. 1857, by Fletet and Reoe 

vier In P;il. Sr.lss<», Terr. Aption de la Terte du RhOiie, et Ste. Croix, p. 9U. 

pi. 11. figs. 2a. 21), :5a, .'{b, aH of Pt. rohinaldina (d*Orb.), but removed from 

the latter by I»ictet and Caniplche In 18^50 (Pal. Suisse, Foss. Terr. Cret 

Ste. Croix, p. .*{,''>7). and placed near PI. ncocomienHin (de Loriol) either a:» 

a variety of tlie latter or a <llstlnet sfiecles. 
Ptychomya huchiana (Karwten). 1858, Geognost. VerhRitn. des Westl. Columbi. 

Berleht 32 ste Versaninil. Deutseh. Naturf. u. Artze, p. 113, PI. V. figs. 7a, 7b. 
Ptychomya ncocomictis'iH (de lx)rlol), 1801. Descr. des Anim. Foss. du Mont 

Sal^ve, p. 71, pi. 0, fli^s. 1-1. 
Ptychomya iJd'dalca Co(pian<l, 18<U), Mon. Pal. de TKtage Aptlen de TEspagne, 

p. 127, PI. XX, figs. 1. 2. 
Ptychomya gcrmani Pictet and Campiche, 1866, Pal. Suisse, Terr. Cret de Ste. 

Croix, p. 354. PI. CXXVII, figs. 7, 8. 
Ptychomya complicata (Tate), 1867. Quart. Jour. Geol. Soe. London, vol. 23, Pt 

I. p. 160, PI. IX, fig. 8. 
Ptychomya zittcli Dames, 1873, Zeitschr. I)euts< h. Geol. Gesellseh., vol. 25, p 

38<), PI. XI 1, figs. 1, 2. 
Ptychomya sp. riinnnied. r)oscril)e(l and figurtnl, 1882, by Franz Toula in 

Denkscbr. Kals. Akad. Wisseuscli. Mat.-Nat. CI., IM. XLIV. 2te Abth., ^ 

3.'». PI. IV. fig. IS. Kcganlcd by Toiila as pnibably Identical with Pt 

ucocomlcnsis, though he n(>tes (Ilflcr(Mu*es. It seems to me to be separated 

by its strongly anhed principal <*osta' and dorsal border, as well as by Its 

size. 
Ptychomya hncitcui Hehrcndsen. 1S!)2. Zeitschr. Deutsch. Geol. Geselscb., vol. 

44. p. 23. PI. II, fig. 4, and pi. 3, ligs. S:i. 81). 
Ptychomya rausiUtici (Cragin). ISlCi. CoIor:ul(» College Studies. V, p. 58. 

In addition to the above, a species of T^tycljomya has been reported 
by (i. Steiiiinann '' as occurriiicr in the Cordilleras at Chilian, Chile, 
possibly in the same bed with Tn<ion'io tr(inH\forin Steinmann. This 
Trim«nia occurs also at Caracoles, Bolivia, from an unknown horizon 



« Pal. Sulsso, ToiT. (Vet. do Ste. Croix, p. :?.%1, PI. CXXVII, figs. Od, 9e. 
►Neues Jahrbuch f. Min., etc., 1882, vol. 1, p. 224. 
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l«t, on the ground of the kind of rork ntlached lo the specimen, 
tifessor Steininann regards as ])roI)ably Lower Cretaceous, though 
iBrly all of the Mesozoic fossils that he lists from Caracoles he coll- 
iers Jurassic. I am not awaro that the Chilian I'tychomyii has 
II sijecifically named or describeil. 
The orhiciilar, touthless, divaricately ornamented shell ■lescrihed 
Lycett" as Piychomyaf ac/itsjihii, and the elongate Pandvrat 
» Deshayes * and Vnismtilhi roninellana d'Orli.' which have 
sen referred to Ptychoiiiya by some pale«ntolo{pst«, are here, foUow- 
tng fttnliczka,'' excluded from the genus. 

The size of the shell in Ptychomya seems to have l>een less in the 
earlier history of the genus and to have reached its maximum in the 
(lault. The relation of size to time is indicated in the following tahle, 
in which an attempt has l)een made lo group the species roughly in ac- 
cordance with their relative geological position, known or supposed: 
Table showing nzes of Kpeciea of Ptgchomya at various geological epoeha. 
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zitteli 


90 


ragsdulei 


105 


Imchiana 


130 


-lieflalea-. 


110 




60 


solita 


80 


(Unnamed) . 


87 


neficomienBiB 


no 1 


koeneni 


G7 ! 


rotiinaldina 


Xi 1 


genuant 


40 


c^impluata 


31.7 


stantoni 


aa ! 



Qoologlcml poaltiOD, 



Tnroniaii 

Upper part of Deniaon stage. . 
Ganit 



(? Upper part of) Lower Cretaceona. 

UppermoHt Keocomiati (probably 

fide Tonla ) , 
Lower and TaiMie Neocomian 
Neocomiaii ' . . . . 

Lower and middle Neocomian/ ... 

Lower Neocomian ( Valangian ) 

Lower Neocomian'/ ( Jurassii;';') . 
Malone 



Wwlem Alps. 
Northern Texas. 
United States of Co- 
lombia. 

Switzerland. 



Western Balkans. 

France. Switzerland. 
Argpntine Cordil- 

France. Switzerland, 

England. 
St. Croix, SwitKer- 

Cape or Good Hope. 
Southwestern Texas. 



• Proc. C-olt»wold NatiirallBls' Club. vol. 1. p, «B. PI. U, Ogt. «, Ob. 
' iitm. Soe. tito\. de Frnnn, tul. Q. p. 4, pi. H. Dm. Ta. Tli. 
' Pal. fr., Terr. Cret., voL. y, p. 7-1. pi. 284, (Iks. 7-9. 
' See Cret. Kauna Soiitheru iDdli. vol. 3. p. 284. 

grrmanl aod robinaiaina. 

'Morris end E, Forbes bnVR Terord«d thifl spvclos frntu lliv liiwvr llri-tusaDil : Uiit 
llime rvt'ords are »rly onifs 11840 and 18541 RPd nol Improbably refer lo PI. nrnivnlrn- 
■u. whleh wna nol i>!ilublliih«l till IKItl. A spefles close lo PI. ncoeoRi<eiuJa, ami gierhaps 
nor •pe.-lfloally distinct from U. waa rererred to roblnaltllna by Plelet and Uenevler as 
late ■• 1667 to 1800. See remarka Iq elmve Hat of lilUierlD.deKrlbed PtycbomTe- 
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LITCINTD.^. 

Genm LUCINA Brug. 

LijfiNA poTOBiNA C. and A. 

ri. xin, ags. 4.5. 

LHciiia iwloHlna Ciislllto nnil AKullera. JS&5, Bnl. Vom. rjeol. Mex.. No. I. 
p. (1. n, IV. (Ik*. 2. 3, mid «: and I'l. V. figs. 11 to 14. 

Five siM-riineiiB from the locality IJ miles east of Malone station 
seetn to agroo stillieiently well in size and form with the small, trans- 
verse and rather inflated Sierra de Catort-e shells that constitute tht 
type variety of Lurin/i pntnnlmi. 

The following is a translatii>ii of Oistillo and AgiiilerH's desiTip- 
tion of the species: 

Hltell tniiiHVfraply oval, rflntlrel.v (HiinprcKHfMl. Inetiullaternl. BiiptdI reelon 
lou^r tliiiu tlie nunl, iiiiiruriiil<f rounded at Its eKtreinlty and nearly of tlie 
width as tlie iiniil. I.unule well develo|)ed, rnther deep nod genernlly wid^r lii 
(be rigbt viilve. Aniil regloti iietirty nr ttie xnuie hreudtb ns tbe buoi'al, rouodeil 
at ItK extremity, more luHiited tbuu tbe Imeeal reiflon. Ligamentnl area uui 
deep, mid elDiiKHted, occupy) [ig tbe wbole length of the nniil region. CardlDal 
liitrder xllgbtly iwiieuve on the hu'ful «idp and Htrnlght or gently cimveic oi 
Rual »l<Je. I!nihoiies sutn-eutrnl. <'<>ntlguou8, find n HtHe luelliiert to the bumi 
aide. Ventral or lower liorder little c-iirveil. Joined to the anterior mid posterior 
borders by nrca of inoi'e i>i'oiioiini-ed curve tbnu Its general curvature, (lanka 
couvex, more Inflated helow the lieuks where the maj<)r conve.tlty is tuund: tbl« 
dluiluUhes gradually toward tbe liorders. Surface adorned witb delicate con- 
centric coBtellw, little Hiillent and seimrated by plain Intervals Tour to six ttmex 
wider tban tbe costelln-. Lengib, 10. 20.5, 21 mm.: breadth. In relation to tbf 
length. 0.7fl, 0.80. 0.85; tblckucsB, In relation to the length. 0.47, 0.48, 0.4a 

The exact geological jTOsition of Luv'tiM potosina at its type locality 
is not known, as the records are somewhat conflicting, Castillo and 
Aguilera state, on page 8 of the above-cited bulletin, that the types 
of this species and of Cyprina coteroi were found associated with 
Alamitos fossils, but were petrified in flint, believed to have been de- 
rived from the flint-bearing limestones of their " grupo §iiperior," that 
overlie the sandstones of the Cienegiiita (Lower Cretaceous) as the 
Cienegiiita in turn overlies the Alamitos (Upper Jurassic). On page 
-19 of the same they omit Cyprina roterou but include Lucirui potonM 
in the list of fos.sils of the grupo superior, and state that Sckloenbaehia 
af. infttta is the only fossil found in the limestones of the grupo 
superior, ascribing Lv-na potottina and the other fossils of the grupo 
superior to calcareous and ninrly shale below the limestone, in the 
base of the grupo. Finally, on page 50, Cypiina rateroi is gi^-en aa 
one of the fossils of the Alamitos lieds, which are Upper Juras.sic. 
In view of the confusion that has arisen regarding the original strati- 
graphic source of these fossils, and the further fact that the actual 
collecting of them stn^ins to have been from among the fossils of the 
Alamitos, there would appear to be some uncertainty as to their 
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having come from the flint-lieflring limestones of the griipo superior, 
notwitlislandiiig the flinty character of their fossi ligation and a pos- 
sibility, lit iea^t, that both speoit?s may have come frnm some minor 
iiiUTcahitioii or segregation of siliceous matter in either the Ciene- 
giiita or the Alamitoa beds. 

LuciNA niTOBiNA vflr. METHicA var n. 
n. xni. figs, <i-io. 

[.urinn niflrivn Croeln, ISU8, Jour. Oeol.. vol. 5, p. 817. 
Lui:ina iKilosina t Criiglu, 18SS. lo<-, cit.. p. SIT (footnote) and p. 819. 
Shell tqnivalve, compressed or little inflated, flattish-lenticular, 
snltorhicutar, yet tending somewhat to a four- or five-sided outline, 
usually a little transverse, Init often not markedly so, sometimes 
HlHjiit equilateral, for the most part slightly, and in exceptional cases 
ron wider a lily, inequilateral; valves thin; postero-doraal region some- 
what tfspecially compressed in contrast with the gently inflated uni- 
liiiiial rejjion in front of it, the concavity here being counterbalanced 
liy II feebler compression of the antero-dorsal region ; beaks very 
miiill and depressed, snbcentral, uiiually placed a little back of the 
middle; surface ornamented with widely and regularly interspaced, 
•sti-ongiy and abruptly elevated, linear-compressed, concentric costellie. 
The spaces between the latter are about six times as wide as the 
<x)st«]la? themselves, flat, marked only with numerous and fine 
crowded, concentric growth lines; and are remarkable for the regu- 
larity of their breadth, which increases distally with almost imper- 
ceptible increments, but shows occasional variations. 

Measurement*. — Height, 34 ram. ; length, 35 mm. ; breadth, 10 mm. 
in a specimen of the commoner and intermediate size, much smaller 
specimens being similarly proportioned. For the same dimensions, 
an example of average adnlt size and an exceptionally large one 
give, respectively. 41, 4.'>, 14, and 54. ."iil, IG mm. 

O'-citrrenre. — A mile and a half east of Malone station. One of the 
more abundant fossils there occurring, but less common than the 
J'lcuromya iiifonntans. More than 200 specimens are represented. 
A few examples were also obtained in foothills at the northwest end of 
Malone Moimtain, about 2 miles east-southeast of Finlay station, 
!iiid we-?t of the mountain, 2 miles north of its southern end. 

The height of the shell in L. potofina, var. m-etrica is commonly 
from 90 to y" per cent of the length, which, however, it may occasion- 
ally equal. The breadth averages less than 30 per cent of the length ; 
in 10 measured specimens it averages 29.46, the minimum being 25.5, 
and the maximum being ^'2 per cent. The corresponding ratios givefi 
liy Ga.stillo and Aguilera for typical potoxina are height as percent- 
age of length 0.79 to 0.85, and breadth as percentage of length 0.47 
to 0.48. 
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From all of the ilata above given it is seen that the ahell of nr. 
mef/'ira attains u iiniiii larger size than that of var. pofo*iiui,if-a»>- 
siderably lesH inflatt^. and han a less transverse (i. *.*., nioru clevatedl 
and more n<>ttrly equilateral contour. 

Lucina poto-tina, var, metrica is not only a pronounc^ variety nf 
its species but it la the largely preponderating rrpreiwnlative bntlml 
ite species and of itH genus in the ITpjier .Fnrassii- of western Tcxa^ 

As is usually found I« be the case where very lifrgo niunhers of 
speoies of fos.si! are available for study. L. pofo»lni presents iwi- 
siderable individual variation. Seven or eight Rpecinneiis from Iwsl- 
ity li miles east of Malone, represent a third variety of the spwiw. 
which is apparently only an individual phase, though rather a strik- 
ing one, of var. metriea. They show the following characters: Tik 
shell is about as large as the largest examples of the ordinarv form of 
ttietri'Mt; transversely broad-oval, inelining t<» HulxjUHdrHle: inwiii 
lateral; inflated thmughout. though une<]ually so. the valves heinj 
radially wiirped or flesuous, and especially swollen on the umboiwl 
slope, on either side of which are two broad and shallow coiicaTr 
radial zones, the anterior one of whieh pass^es downward and the pos- 
terior one downward and bacltward; a second and smaller coiivM 
radial zone being developed in front of tlie anterior concave one, Tlw 
beaks are mon- inflated than those of the typical form of var. vietniL 
The basal margin of the shell is a little prominent and i'ei'e<iiDg 
opposite the convex and concave zones, respectively. Correspondittg 
with the general contour of the sliell, the concentric linear coslell*. 
which in the common phase of var. metriea^ have an almost unifonn 
downward convexity in the postero-basal part of their couree, assume 
in t)us phase a nearly straight or slightly upward convex trend for ■ 
considerable distance in this part of their coui-se, swinging upward 
rather suddenly anterior and posterior to it. The approximate 
dimensions are: Height, 45 mm,; length, .50 mm,; breadth, 20 

This pha.se, then, is distingui,shed from the ordinary phase of var. 
metriea by its size, average adult examples of the latter being con- 
siderably smaller, by its greater and more pervasive inflation, stronglj 
flexuous valves, and more transverse and inequilateral contour, 
tendency toward this form is seen in some of the smaller examples of 
the other phase of metriea. 

Lucina ? f.maikjinata sp. n. 



Cf. Cuprlmrila f meJ^irana Castnio ami Agiilloru, ISfTi. Bol. Com. G«o]. 1 
No. 1, p. !l. I'l. V. flg. 3. 

Shell sulwrbicular, (^^mpressed. though less so than that of LmcxM 
potosina, var. metriea, the breadth being equal to about half of th6 
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; anterior, ventral, and posterior sides rounded; dorsal side 

iiptly and eninrginatelv exeavat«d Iwfore the beaks to a point dis- 

t one-fonrth of the shell length, where it joins the anterior side in 

I obtuse angle, the posterior part of the dorsal side declining In a 

irly straight line, with some convexity near the beaks, to a point 

md a half times as remote, where, it makes an obtuse angle with 

losterior border; beaks low, with apex curved forward: lunule 

, about twiee as long as wide, abruptly and rather deeply ini- 

ed; margins entire; surface ornamented with rather «iai-se, 

[iided, subdued, concentric costellie separated by equal or narrower 

-vals, each costella making an irregular and gentle undnlatury 

fiexure as it approaches the posterior part of the dorsal margin. 

Mt^asiiremt'ntn. — In an accidentally somewhat compressed specimen, 
height, yi mm.; length, liii mm.; breadth, 7 mm. In a second exam- 
ple, height, 20 nmi.; length. li) mm.: In-eadth, 10 nnn. In a third, 
height, 32 mm.; length, 30.5 mni.: breadth aljout Iti mm. 

OccujTenee. — Three examples were obtained from the locality 1^ 
miles east of Malone station. 

In the absence of a satisfactory knowledge of the hinge details, 
the species is here placed in the genus Liicmn because of the abruptly 
excavated and rather deep lunule, the lunule in Cyprimerla lieing 
feebly excavated or lacking. 

LUCINA PLANICaCUI-A fip. H. 

PI. xni, Qg. .3. 

Shell of intermediate size for Lucina, thick-valved, broadly sub- 
oval, rather inflated, the breadth equal to more than half of the 
height, height equaling about five-sixths of the length, moflerately 
inequilateral, the posterior side being between three- fourths and four- 
fifths as long as the anterior, the latter but little contracted; lieaks 
little prominent; surface nearly plain, ornamented with inconspicu- 
ous, concentric mised lines and striw, which on the major part of the 
' s-urface are more or le.ss obsolete, but are more distinct on the anterior 
and posterior marginal regions, the raised lines on the latter being 
very fine and intervaled on the up|)er part, liecoming coai-ser and 
more crowded Ijelow. 

Meanurcnteiiix.—Jlp'ight. 20.5 mm.; length, 31 nun.: breadth, l.^ 
■ mm.; in another example, height, -28 mm. ; length, 31 nmi. 

I Of^currence.—Ytmr shells and about a dozen casts of this fossil 
B collected in foothills in the northwest end of Malone Mountain, 
'ibout 2 miles east-southeast of Finlay station. 

From LuHna foctoi C. and A., the L. plunium-ula appears to di 
chiefly by its more strongly inflated and much less strongly inequi 
lateral shell and its plainer ornamentation. 
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Genus UNICARDIl'M d'Orliigny. 

UNItABDILIM ? SEMIROTINDUM sp. lU 
I'l. Xn figs. 11-11. 

Shell Ihin, pjraiiiido-fjiilxirbioiilar, motlerately ineqiiilRteral. well 
iii(lHte<l, the heij^lit nirurly equal to the leogth; beaks large and prom- 
inent, pyraiiiulal, siibmetlian, placed a little nearer to the anteriiir 
than to the posterior extremity, curved inward and slightlv forwunl, 
so that the anterior cardinal Ixtrder is nture concave than the po^ 
terior; anterior and posterior borders rather short; base evenly and 
rather broadly rounded; snrfaee marked only with fine concentric 
growtli lines, most of which are rather feebly, a few more strong!;, 
impressed, 

Mea^urem^iitH. — Height, 21 mm,; length, 23 mm.; breadth, 13 nun. 
Height in another nearly like-proportioned example alxint 2S mm, 

OtTurT-enre. — Twehe sjjecimen.s were collected by Doctctr Stanton 
at the following four localities: A mile and a half east of Malone 
station ; anticline in east ba»e of Malone Mountain about 1 mile north 
of its .southern end; west of Malone Mountain, nearly 2 miles south 
of west from Malone station, in No. 1^ of his Malone Mountain 
section ; and in foothills at the northwestern end of Malone Mountain, 
a little over 2 miles east -southeast of Finlay station, here also appar- 
ently in No, 13. Four examples were also collected by me at the 
first of the localities above named. 

The species shows some resemblance in form to U. varicoavm Sow- 
erby, but has larger and more elevated umbones and, for the 
the valves, a more rotund contour. 



UNICAEDICM ? TRANSITIBSI'M sp. n, 

PI. XII, figs. 7, S. 



equatine 



Shell thin, well inflated, transversely sulxivate, the height equating 
0.77 to 0.87 of the length; the posterior moiety of the shell nar- 
mwer and considerably longer than the anterior, and the anterior 
part of the cardinal Iwrder more concave than the posterior; basB 
broadly and unequally rounded; beaks prominent, yet less so than 
those of Vnicardiiim xemirotumhim, in contact; surface smooth, 
marked only with tine concentric growth lines, which disappear under 
i'light weathering. While Ihe form of the shell is pei-sistently traiis- 
^■erse or subovate, the position of the beaks is widely variable, as 
shown by the nmbonal fractions Iwlow, in which the numerator uid 
denominator, respectively, denote the distances in millimeters of the 
umbonal summits from the anterior an<l posterior ends of the shell 
in four specimens selected )■• — 'dom. Thai this variability, how- 
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ever, is in part diie to th« oro^ieiiio niuvemenLs wliirh the matrix has 
undergone is indicate*! both by other \-arialion in ihe form and bv the 
discrepancy «»metini«s shown in the relative poeiticHi of the two beaks 
of a single shell. 

.l/fa)iurt-»iffnt». — Height. 26 mm.: length. M mm.; breadth, 21 mm. 
Same dimensions from a left valve, respei-tively; height. 24 mm.; 
Ien0h, 2Q.'> mm.; breadth (by doubling the convexity of one valve), 
15 mm. Unibonal fra«-tions. }(, f|, \i, IJ. 

Of'iirrenrr. — Fourteen specinietts were collected from the locality 
U miles east of Malune ;4al>on; one from the anticline on the eastern 
.•ilope iif Malone Mountain nearly 1 mile north of the soiitbem end; 
and one also upward of 1 mile east of Finhiy station. 

CVPRINID^E. 
Genus CYPKINA LamarcJc. 
Ctpwna cuftcsoi C. and A. 



I. Coin. Gral. Mrs.. 

Shell thin. lriangiilar-o«-ate. inequilateral, ventricose. the height 
generally eigualing one and a Ihin) lo Dpariy one and a half limes 
the breadth and at>out veven -eighth-- of the length: posterior sk^ 
flattened and ^paraled from the rest of the shell by a low crest, or 
Hn^Uation. which runs from Ihe po-4erior side of the beaks to the 
somewhat pointed infero-posterior end of the hbell : beaks situaletl 
[)etween the middle and the anterior third, strongly inflated, higli 
iiiThcd, pyramidal, incurred, sonwwhat anteriorly deflected, and 
nearly, if not quite, in contact: |ial)ial lin>- entire: general surface 
ornamented with ordinary ronrenlric growth lines and at remote 
intervals with resting stages niarketl by m'vlerale imbrication and 
groove, which descend acr«c»« the pop4erior flattened area and turn 
suddenly forward at the pa-4erior angulation. 

.tf<?rt»wwi»M'iit*.^Height. 34 mm.: length. 41 mm.: breadth. ifT 
mm. 

'^cn/rrcj"'!*.— Four (and two donlrtful) specimens, from locality IJ 
miles east of Malone station. 

There is some doubt as to the true honxtnt of tlie lyiJe njjecinienft of 
this fossil. See remarks as to aame on |nige 72, under Lwina 
potoaitui. 




4 
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Cyprina? 8TREERUVITZII Cragiii. 

PI. XIV. figs. 1. 2; PI. XV, flg. 1. 

Cyprina (Roudairiaf) tttreeruvitzii Cragfn, 1893, Fourth Ann. Repi GeoL 
Survey Texas, pt. 2, p. 18(), PI. XXXVI, figs. 3 to 5, and PI. XL, flgl 

Cyprina HtreeruritzU has been found only in the Theta, and can 
hardly be called an abundant fossil. Not\<rithstanding its large size 
and the fact that special search was made for it at its tyix» locality, 
1^ miles east of Malone station, the most prolific lamellibranch field 
known in the Malone formation, only 11 incomplete specimens and 
casts w^ere found, and none of these is as good as the specimen col- 
lected there by Mr. Wyschetzki, the topographer of Mr. Von Streeni- 
witz's party, in 1890. They were all, or nearly all, obtained from 
the west slope of the Truncate mound. 

They add little to our knowledge of the species. 

The cast, owing to its narrow, very elevated, and strongly arched 
beaks, bears considerable resemblance to that of Cyprin<i texam 
Conrad. Its posterior area is outwardly bounded by an obtusely 
compressed, prominent ridge, interior to which is a round -bottomed 
sulcus, follow^ed by another radial elevation and depression within. 
The casts of the anterior adductor scar are exceedingly prominent. 
An undersized though ai)parently normally proportioned east has 
(he height 78 mm.; breadth, ()4 mm., and length approximately 
SO mm. The largest example of the shell has the beaks broken off, 
but has a length of about 124 nun. Another specimen of the shell 
j)ivsents a height of about 10() mm. 

Attached to some of the specimens by the stony matrix are char- 
acteristic; parts of TrUfOhin riiHchctzki't,, T. proHcabra^ Linm hitcr- 
Uncafd^ AHturtc hreriacohu Mf/fihfs /lunthfs, Serpula gordialts^ and 
other fossils. 

There remains some doubt as to the genus of this shell, as the 
hinge characters have not been observed. The following is the 
original description of the specie^: 

ShoU larjjo, trianjnilar, the anterior and posterior sides of the outUne being 
siilxUreet, the hasal convex, helj^ht and lenj^th of shell alK)ut equal, exceeding 
the hreadth; heaks proniincMit, situated somewhat in advance of the middle, 
lK)steriorly flattened or concave, their sunnnits tnrnt^d inward and forward 
till tanj^ent or snhtan^ent ahove the downward, outward, and baekwarfl curled 
apices, th«» latter overhanKin^ a lar^e and (UH'i)Iy inii)ressed henrt-sha|ied 
lunule, whi<*h is hiKher than wide, and is hounded hy a moderate Rlope. the 
niarjrins of the valves injmediately below the luiuile forming no such keel as 
is s(»cn in ('///>r/;/a rocnicri, the anterior termination of the shell being, on the 
contrary, very obtuse; iK)sterior slofK* in either valve bicarinate, having, in 
addition to the j)rimary angulation which abruptly separates the diseal from the 
posterior slope, a second and siuiilar radial angulation at a position which is at 
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^■rel nlioiit twn-tblnlH of the dlHttiui'e fruiu tlie iiMuHry uutculxtloii to the ponterlor 
^Nl)pll-tiiiirg1ii. iinil which iit len^h n-iieheH Ihnt iiiHrpin lit ratlicr iiion' thuii 
"In-n-UiirilK of the (llKtiiiiiv from the beaks to tlit< iliBtiil pxtremlly uf Iht^ pflitinry 
Jingulfltion: iiilerearlDHi urm' coiH.-ave. tliiit tiidudpil h.v the KOcoiidury ciirlnie 
rormlng nti ewutL-heoti, tbuxe Ineluilnl betwtvn the [irluiiiry nod the ite'.i)iidni>y 
(iirioip cuutlnuous witli the pueterlor fIntteiiiiiK of tlio i:tul)onii1 Htiinnilts; 
entire exterior of the rtiiell presenEiiig immproiiK xtrong t-unceiitrlc Ernwlh 
Utien Hnd divtded ulT on the dUk info ratber broBtl. Hubegiinl, coneentrly Bonea 
l<y uiirrow. low. iitid. hi )utrt, Dliaolea4.-ent cuUeentrle Hlw. Valves thick. 

,l/»'u^Mj-(M«ri,(s.— Height, J^ iiini.; length (aiipro^linatRJy), 03 mill.; hreadtb, 
74 liilu. 

VENEBID.^. 

GeniiB TAPES Megerle. 

TaPEsJ ClTNEOVATrS sp. n. 

PI. Xlll, fig. la. 

Shell gently compres-sed, thin, ciineate-ovate ; the con^'ex-tapercd 
jHisterior side narrowly rounded nt the end; anterior side rounded; 
base gently ciinvex; dorsal margin rather abriiplly excavated at 
front of Iteaks; breadth contained about one and ii half times in 
height; height about one and a half in length; beaks placed at pos- 
terior limit of anterior third ; surface finely concentric striate. 

Measurements. — Height, IT mm.; length, 24,5 mm.; breadth, 10 
iir 12 mm. 

Occurrence. — A mile and a half east of Malone station ; represented 
by a right valve complete as to form, but with the larger part of the 
shell removed by weathering, enough, however, remaining t« show 
the character of ihe ornamentation. 

PHOLAI^X )MVir>-4-:. 

»{}emis I'HOLADOMYA Sowerby. 
Pholad«jmy.\ tosta (Cragin). 
PI. XV, figs. ■!. :',. 

Anaitmi iii'ta Crafin. ISii;!. Kourtli Ann. Iteiit. (Jeol Survey Texas, pt. 2, 

J.. ICS. 
f'h'ilaiinniiia toxia Cnigln. I8t(7, Jour. Geol., vol. ."i. |i. SIT. 

Shell large among its congeners, moderately ventricosc, very inequi- 
lalL-ral, <iI>long, with roimded extremities and long, straight-convex 
lo feebly sigmoid baw. poinlcd-ovate in cross section; the anterior 
legion short; the posterior region long and somewhat narrowed, its 
I'ardinal margin feebly concave; Iwaks low-archetl, in contact, placed 
at aliout a fifth (soinetinics less) of the whell length from the anterior 
end : entire shell presenting fine growth lines and irregularly inlor- 
valed, coarser, concentric imbrications, whicJi on an anterior small 
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iind B siipero- posterior Urjifor arcit ronstiliite the only markings, nil 
of llie shell exwpt these terminal areas lieiiig crossed bv mdialin; 
ribs, of which there are about 20 on either valve. The ribs are lar- 
rnwly compressed and rather strongly elevated (carinifonu). oflm 
with irregularly crinkled summits, and some of them are ju'ribkI 
backward so that the posterior slope is comparatively gentle, whil* 
the anterior is steep or overhangs, giving them somewhat the appear- 
ance of imbricntions ; they are ime<iually remote and separated bv 
broad, flattish -concave intervals; and one of the pasterior rili 
usually higher and larger than the othei-s. the two or three thai ar(? 
yet posterior to this, and a few of the anterior ribs, being less pn- 
nounced than the others. The anterior part of the base is genlly 
convex, becoming straighter and gradually a little rising posterior la 
a point between the middle and the posterior end. and again appir- 
ently a little descending or prominent opposite the largest one of tl« 
posterior ribs, the base describing thus a feebly sigmoid ciirvatuti, 
The latter feature is not seen in all specimens, and may be due U f 
mechanical distortion. 

3feasitretnevf/t. — The two largest specimens average about 50 
in height. The breadth is apparently about three-fourths of the ^ 
height, and the height aUmt half of the length. 

Occurrenoe. — Twenty-five specimens arc represented from lotailily 
li miles east of Malone station. 

PlIOLAIKlMYA SIAHr'fUIl Sp. H. -^^M 

I'l. XVI, Hk". ^H 

Shell of medium or smali-mcdinm size in its genus, very inequi- 
lateral, shnrt-ctblong or ovate-oblong, more or less i-ounded at both 
txtreniitie'^, venlricose; posterior cardinal Itoi-der slightly excavated: 
the posterior region convex-cuneately compressed, gaping narrowly at 
the up|)er jKJsterior border; beaks situated near the anterior end, ele- 
vated about as in Fholadomya Candida Shy., or /'. phbra Ag. ;■ sur- 
face, except small anterior and posterior dorsal f)ortions, omameuted 
with a few (alxutt 6?) remote, feebly expi-essed, or obsolescent, carini- 
fomi, radial ribs, the posterior one of which is directed nearly straight 
backward (slightly downward), and also unevenly marked with 
coarse concentric growth lines. 

MeasuTejmnt». — Height, 36 mm. : length, -ill mm. ; breadth, 33 mm. 

Ormrreiiri: — -A mile and a half east of Malone station. This 
Pholadomya seems to be less coiimion than either /*. toKta or /*■ 
d-umhli. Ten examples were obtained. 

This or a closely related form was found with Exogyra potoeiM, 
sperica ■■ pmentn] in pig. 108 and 100 of Tr;cn'ii Structural 



Pholadomya paucicosta Roemer? 



I. XVI. flKs. 5. li 
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-^Ir.. at the western base of Malone Mountain, a short distance north 
^f it^ southern end, (he fast bearing indications of feeble ribs about 
^s in marioui^ but this form— perhaps modified by orogenic tnove- 
:snent.s of the matrix — beJng longer, lower, and smaller-calibered tlian 
3kl is normally in the latter species 
^B The species is nametl for the late Mr. Jules Marcou. 

^^^ Pholadomtta poHciciiata V. A. Roenwr. isac. Vers! eiupriin pen iles Niiril- 
^H deulM-tien 0«IIItI)Keb!rge^ p. 131, PI. XV[, ng. 1. 

^^porm stout, curved-ctineate-pyrifonn; the umbonal region widely 
^^Bhted transversely to the length of the shell: anterior region sliort- 
^^md almost back to the large, prominently elevated, taneent iimhones, 
which are thus made almost terminal; the anterior margin slightly 
jraping; posterior region widened in the median plane, comprescd, 
iiiii>t stntngly so in the upper part, which tends to a keel-like form 
and gapes considerably; base drawn upward rapidly in the anterior 
part, so that, in connection with the very salient beaici<, the wholu 
interior (including umbonal) moiety of the shell has an upturned 
appearance; snrface ornamented with coarse, unequal, concentric, 
itwtelliform growth plications and furrows and apparently with 4 
fir .*> low folds radiating from the lieaks forward and downward to 
the bnsai margin. 

Meagiirement*. — The dimensions can be given only roughly. They 
appear to average, for the larger specimens: Height, 52 mm. ; length, 
ei mm.; breadth, 48 mm. 

Oir'irrciice.—yot rare in the Malone HUls, a mile and a half cast 
of Malone station. Among 26 specimens there collected the mechan- 
iL'al distortion has 1x«n such that no two are quite alike. There is, 
however, a central phase about which they are grouped and to which 
several of them closely approsimate, affording a sufficiently correct 
idea of the normal form: and so different is the shell from any other 
found in these beds that it can l)e recognized in any of its false shapes, 
(hough the radial markings are rarely well pi-esen'ed and often not 
-iii)wn at nil. A specimen was obtained by Doctor Stanton near the 
railroad, about 2 miles east -southeast from Finlay station, in the 
northwestern foothills nt Malone Mountain. 

.\ccepting for the European Upper Jurassic Pholndomyn pauci- 
lOKtfi Roenier, the wide range of specific variation indicated for it by 
Moesch," it seems impos^ible to separate the above-described Malone 
species from it. 



AbtModl. Bcbwelt. pal. UeMll.. rol*. 1 mud 2. 
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Pholadomya PRii'iPosiTA sp. n. 

PI. XVI, flgs. 3, 4. 

Shell small for its genus, ctmeate-oblong. arched somewhat down- 
ward, very broad across the antero-dorsal or umbonal region, the 
breadth at least equal to the height, convex-cuneately narrowed 
toward the base and rear ; anterior side rather truncate ; base gently 
convex ; beaks anterior, terminal, projecting forward a little l^eyond 
tlje rest of the shell, directed forward and upward, then arched 
strongly inward, the apices curved a little backward, somewhat com- 
pressed as if by gentle pressure on the anterior (or inferior) and pos- 
terior (superior) sides; surface with faint concentric markings and 
several remote, low, slender, cariniform costellae which radiate from 
the summit of the beaks, the anterior 6 (or more) obliquely crossing 
the inferior (anterior) umbonal slope to the base. The anterior pan 
of the base is sharply and even a little biconcavely compressed, and a 
limited anterior region of the shell is free from the cariniform rap. 

Measurements. — Height, 22 mm. ; breadth, 22.5 mm. In a second 
specimen, height, 20 mm.; breadth, 20 mm. The length of these 
specimens (at least more than 31 mm.) can not be exactly given, as 
they are posteriorly broken off. A third, with only remnants of the 
shell, but nearly normal as to shape, gives, height, 20 mm.; breadth, 
20 mm. ; length, 34 mm. A fourth example, too much weathered on 
the flanks to give the iireadth, has a height of 24 mm., and a length 
of 43 mm. 

Oecurrence. — Four examples from locality 1^ miles east of Malone 
station. 

Genus PLEIJROMYA Agassiz. 
Plkuromya iNC'ONSTANs C. and A. 

IM. XVII, H«s. 1-5; n. XVIII, fiRS. 1-3. 

Pleuromya inronstanH Castillo and Apruilera. 1895, Bol. Com. 6eoI. Mex.. 

No. 1, p. 10, PI. V. fips. 15. 16, and IM. VI, figs. 1 to 4. 
Pleuromya inconstau^ Cragin, 1897, Jour. Geol., vol. 5, p. 817, footnote, and 

p. 819. 

Though outnumbered at many points by its associates, this is the 
most generally distributed fossil of the Malone formation. It ranges 
through the entire Theta subdivision of the Malone hills (Trio) 
section, or so much of it as is exposed at the locality li miles east of 
Malone station, whence s(»veral hundred specimens were obtained. 
It was also collected l)y me in the lower part of limestones overlying 
congloinerate in the anticline at the eastern base of Malone Mountain, 
about 1 mile from the southern end, and was, I believe, found in 
poorly preserved examples in the gap west of the Trio, with Trigonia 
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'■i/Ki-hetzkii Hnd AitarU. mitloneiiKin. The Timterinl CDllftiJteii liy Dix'tor 
Stanton inclnile.s part of timl from Ihu first two of these ami also 
specimens from the following lo<«lities: Two miles west and also 
nbont the same distamti south of west of Maloiie station (here in 
Nos, 13 and 25 of his Malone Mouiit4iin section); foothill west of 
Malone Mountain. -2 miles north of its southern end; and west base 
i<f the mountain, ne-ur it» sunthein end. 

On the anterior part of the iimlKinal iv(fi<m uf this slu-ll there 
ifest-endfi to the base, a zone of cimstriction, as if the shell, when 
jilastic. had been pinched, making th<' valves there j^ntly (."oncave 
.Hifl tht* base a little reentrant, a feature whirh is often pi-onouiiced, 
ihoiif^h sooii'tLirics scarewly ijerc«ptil)l»!. Hlien viewed from below, 
ilir \n\.-^' \^ iiMi;ill>' seen to be twiateil. jjre.sentiiig a more or less decided 
ri^lil-iiiid-left sigmoid flexiirtt. The right hinge margin overlaps the 
left. The shell gapes narrowly at the posterior end. 

This fossil well sustains the reputation of the Pleiiromyas for 
lariability, meriting its spe<'ific name even better, jf possible, in 
Texas than in Mexico. Manifold shades of form pn^Jsent themselves — 
some natural, others dynamical modifications of these — bnt all aeera 
to intergniduate, and the specific phice of many of them becomes 
indeterminable the moment an attempt is made to group them in 
more than one species. For this reason and l)eiaiisti simie of the speci- 
mens agree perfectly with those descrilx-d and ilgni-ed by Castillo 
and Aguilera from the Upper Jurassic of San Luis Potosi as Pleu- 
romya incomt'ui^, all are ivferivd to that species. 

The cuneate. the .sulK-ylindrical, and Ihe Gresslya-like variations 
that have been recorded from the .Sierra de Catorce, all are repre- 
^enled in the collections from the MaUine district also. What ap|jears 
to be the central phase for the latter district may be described as fol- 
lows: The iJosterior terminal region of the shell is lusnally somewhat 
narrowed, sometimes strongly so, and is recurved or obliquely up- 
turned; the anterior margin descends in a convex oblique line to an 
obtusely pointed or narrowly rounded corner in which it meets the 
hiirizonlul or often somewhat downward-deflected anterior prolonga- 
tion of the base. The anterior end thus presents a " Itoman-nosed." 
nr ■• hook-nosed." appearance, and the shell as n wh<ile, viewed later- 
ally, presents a sigmoid flexure, while the basal margin presents such 
Itcxure whether viewed from the side or from U'low. This is by far 
(he most abundantly represented form of the species in the Malone 
district, and it attains the largest size. That it also occurs in the 
Sierra de Calnrce is indicated by Castillo and Aguilera 's very excel- 
lent and comprehensive description of the s|)ecips, of which n transla- 
tion is here added: 
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trigonal. Buccal region little developed, extremely small compared with the 
anal region ; excavated i>elow the beak8, with its extremity rounded in some indi- 
viduals, in others obliquely truncated, and salient in its lower part, which is 
continuous with the ventral border forming an obtuse angle. Beaks situated 
in the anterior third of the shell, varying their position In the different indi- 
viduals from nearly terminal to subcentral ; broad, convex, sometimes preseot- 
ing two obtuse keels, one on each side of the apex of the beak. Anal region very 
large, convex:, or depresse<l, narrowed toward its extremity, which is rounded 
Dorsal border straight or slightly concave on the anal side, considerably exoi- 
vate<l on the buccal side. Ventral l)order nearly straight, feebly raised at the 
extremities, but notably more at the anal side. Flanks sometimes very convex, 
giving to the shell a cylindrical form, and sometimes depressed so that thej 
make it cuneiform; the greater convexity is always in the anterior pan of 
the shell and below tlie l)oaks. Surface ornamented with concentric furrows 
which contrast with the fine lines of growth. Length, 34 to 63 mm. ; breadth 
with relation to the length, 0.47 to 0.*>4; thickness with relation to the length, 
0.31 to 0.43. 

Castillo and Aguilera supplement this description with the follow- 
ing remarks : 

We r)ossess of this si>ecios only molds and imperfect examples, but these show 
the ornamentation of the shell and Its very feeble thickness. The variation in 
the characters of tills siHX!ies is not limited merely to the contour and the other 
details of form of the shell, but is also manifested in the mode of occurrence of 
the shell, which is equivaive in the more convex forms and evidently becomes 
more and more inequivaivc in so far as it reaches forms In which the right 
valve is more elevated than the left in such a manner that the dors4il bonier 
iiefore and l)cliind the l)eaks passes over the dorsal border of the opposite 
'^alve, exactly as In the (Jresslyas, to which genus these forms could be 
referretl without hesitation if they were found isolated, as to some extent the 
umbonai crests of which we have spoken alj<ive would make this position of the 
shell in tlie genus (iresslya more proi)er, since the obtuse furrow which is found 
along the umbonai crests somewhat resembles the oblique furrow which the 
molds of the Gresslyas present in the right valve and which in these corre- 
sponds to tlie internal lamina. Fortunately we have met with abundant exam- 
ples whicli have i)eruiitttHl us to follow all the variations of the shell, forming 
a series whose extremes, taken without the intermediate forms, could without 
hesitation be referred to the genera Pleuromya and Gresslya, respectively. 



Pleuromya jnc'unstans var. cirta var. n. 

VI XVIII, fig. 4; PI. XIX, figs. 1, 2. 

Cuneate-oblong to ciineate-ovate, much shorter than the lengths of 
Pleuromya inconsfaths that prevail in the Theta member of the 
Malone formation, and rather compressed; the narrowly gaping pos- 
terior regi(m of the shell slightl}^ recurved, obliquely truncate; ante- 
rior region closed ; ventral margin gently and evenly convex : dorsal 
margin much less excavated before the beaks than that of Pl^iromya 
peregrina d'Orbigny ; l>eaks more nearly terminal than in that species, 
often unequally elevated, the right being the higher, as seen in some 
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species of Pleuromya and more fominonly i" Grcsslya. the casts, how- 
ever, lacking the pronounced right dorsal gi'oovo of the liilt*?r genus. 

Oi-rurrei^^e. — In the horizon of Ej^ogijra poioxhtu^ iiiirfiUia rlvder- 
ella, etff., at the west base of the southern part of Malune Mountain, 
and in the Theta member of tiie Malone Hills, 1 J miles east of Malone 
station. The types are fi-om the former locality. At Iwth places the 
lyi>e variety of Pl^urcmya incoimtann as figured by Castillo and 
Agiiilera also occurs, i)ut in the former situation i-iirin is cuuunun, 
while in the latter it is rare. 

This fonu. so far as is indicated by the known material from the 
Malone Mountain locality, does not intcrgradmite with I'hnirnmyi 
.ii'iiiittaiis, and may represent a distinct species; but at the ktcality 
in the Malone Hills some of the forms of the multivariant irxonntaru: 
seem to lead up to it, and it is therefore here considered a variety of 
that species. Its general proportions are not unlike those of the 
CalloviiMi species PUuromya peret/ritia d'Orb., from which it is dis- 
tingnisbed by the recurved posterior region, the position of the beaks, 
and the less de<ii<ledly excavate<l anterior dorsal margin. 

A (iresslya-like specimen of Pleuroniya from the locality east of 
Malone station, whose form resembles somewhat that of (t. gregarin 
GoldfusK. is ijrovisioniiily considered as a mechanical ilcformation of 
this variety, though it may l»e such of one of the shorter cxamplejs of 
(he variety incimstann. or even be specifically distinct. 

ANATI^fII>.^. 

Genus ANATINA Lamarck. 

Anatina iiBi.igiiei.H'ATA sp. n, 

I'l. XVI, fijts. 7, S. 

t Shell among the smaller species of its genus, ridiilively (iMnpi-ess^d, 
inequi laterally eloiij^te-ohlong, roundeil anteriorly, attenuated back 
of the beaks; the gaping posterior side shorter than the large and 
closed anterior; the shell somewhat pinched or concave on the ven- 
tral part in advance of the beaks (the ventral margin a little tor- 
luousy); l»eaks small. h>w, situated near the limit of the anterior 
third: surface of the thin valves nrnameiited with concentric gi-owth 
lines, and on the anterior region with a series of coarse and prominent, 
oblique unduhitory folds which iin> nearly -straight and trend about 
equally upward and foiwuid. The folds are obtust> at summit and 
are separated by sulx-iiulvali-iil nnuiil-lK)ttomcd Inlervnls; the <lis- 
lal h occupy the valve to u rlistancc of uU.iit 14 mm. from its anU-i-o- 
vetitral margin. 
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ilen^ur^meviU. — Hei^t. :23 mm. : lengtlu 5S mm. : breadtlu U mm. 
B«ak> plai^ at :V» iiini. fn»m the antmor extranitr. 

Oft'HrreHtr. — Eight >|i€ciiueiis from kxality^ 1^ miles east of Mi- 
loDe statUMi. 

Anatina^ PLiri~uFnKA sp. n. 
PL XVI. fis«. H. la 

Shell of Miiall meiliiim ^ixe in the geniu% oblong, anteriorly roundei 
post«'norly tnim^te. >in>ii<;ly tiMiipir^t^. moderately gaping at 
anterior and po>terior **xtreuiitie>: the pcKterior reg:ion relatively 
little i^mtm^ed: lieak^ low. narrowly c*umpre:%«^l with the shell 
itself. >itiiate«! aUnit at the {nMerior limit of the anterior third of the 
shell: Mirfaiv i»nianientetl with >tn»ng, Mibequal. concentric plicules 
ami gnw>v«'^, 

JAwx#//>//.*..A«. — H^-'»:Fjit, :r.» nun.: length. 49 nmi. : breadth, 14 nun. 

/>//-#//-/>/.'*. — A mile -mil a half east «if Malone station. Repre- 
>enle«l hv tuilv mie >i>e«*inieii. 

There i- y*)\\\^ ai>i>»-jnin<'e uf an anterior radial angulation of the 
shell, «lire<neil forwanl ami «lownwanl to tlie anterior extremity; but 
the ron«litioii of |in*^^rvalion of the iy|>e i< such as make* it impos^- 
sible to ileteriiiine whether this i> r\*allv a feature of the shell or not 

<renii< THKAC'IA I^ch. 

TllRA* lA f MAU»NIANA >p. U. 

V\. XIX. lis:. •;. 

Shell v»-rv thin. inriMiilatenil. ominressetl, commonlv about the 
^izrf* ui Thi'i't'! in* tit' AiTassiz,' xmietinies larger, inclined to be 
iiion- iHr-terinrly prinliiOMl. or hivl-likr. at the lower anterior border, 
trajK'Zoiil-ovate: jM>-terinr >iJe narn»\vly iniping in the upper part: 
U-ak- of iiKHlerate -ize ai.il elexaiiMi:, ^iiuatthl about as in th*" 
7'. //i/v/'A/, ih«Mr jMMerior >lo|>e annulatiHl: surface marked with 
panillel. niiwlrratt'ly elevatoiK iHMiipn — <m1 linear, i>r carinifonn, con- 
^•eiitrie pliniles -ejiarat***! Ky partly ii|ual aiul partly unequal inter- 
val- of two or thn*e time- tlieir o\\ n w iilth. 

J////X///V //r# /f/^. — Of roii<itleral»iy the larir\'>i example, hei<rht, 41' 
mm.: leriirth. aUuit «■«» mm.: I»n'athlu aUuii *JH mm. Of a more com- 
mon -ize. hejcrlii. :>,7 nim. : lenirth, 4i> mm.: hiva^lth, IS nun. 

(Pf f iirnn' t . — Six ^|Ksin!en-, all ea-i<. two of whieh show char- 
;H'1eri-ti^- tra<-es of the markinirs, weiv eolKn't^nl lA miles east of 
Malone station. 



lafc^ 



•Art t'it:ur*><l iu Zln«'r< UaiuUmoh. vol, :»», Hjj. isi;. 




DESCRIPTIONS OF SPECIES. 87 

Genus COKBULA Briigiiiere. 

CORBULA i MAUINIANA fip. II, 
1*1, XIX. He. T. 

This namo is provisionally proposed for a small, transverse, tri 
angular -ovate, moderately ventricuse cast of a right valve Iwlonging 
apparently to this genus, but unknown as to hinge or shell, obtained 
by Doctor Stanton from the same horizon that yielded Ihe broadly 
triangular examples of Exogyra potottiiM, at the west base of Malone 
Mountain, a short distance north of ite southern end. The height is 
rtlwut six-teii(hs of the length; the posterior end is slightly produced 
iir pointed: the Iteak is pyramidal; the pallial line is coarse and 
strongly impressed. The species should possibly be referred to 
JJeffi-a. 

Measurements. — Height, 5 ram.; length, a little more than 8 mm.; 
I)rea<l(h indicated for cast (that of the left valve being restored), 
about 4 mm. 

PIIOLADIO^:. 
Genus MARTESIA I^-ach. 

MaRTEHIA MAUINIANA Sp. n. 
PI. XIX. tigs. 3-S. 

The types of this species are two casts of compressed-conoidal 
shape, with portions of the shell, in matrix. They are straight (not 
at all arcuate) and taper rapidly from the large anterior region. The 
compression is scarcely expressed in the umlxtnal region, but increases 
posteriorly. The base is rectilinear, Hadialing downward from 
cither lieak to the base are two remote, transversely striated furrows, 
of which the aiit**rior is the wider and the posterior is the more 
deeply inipre>Bed. 

The markings! seen on the casts are apparently an index of those 
peculiar to the shell. The casts do not indicate the character of the 
iici«ssory plates. 

4Veasurements. — The casts measure, height, 11 mm.; breadth, 10 to 
nearly U nmi,; length, upward of 15 mm.; the posterior extremity of 
each being broken otf. 

Occurrence. — (Obtained by Doctor Stanton in No. 13 of his Malone 
Mountain section, on the west side of Malone Mountain, south of west 
fn»in Malone station. Besides the types, a considerable number of 
less satisfactorily preserved casts and fragments of casta were col- 
lected in their borings in fossil wood, at the same locality. 
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A cast of Martesia referred to this species, obtained at the anticline 
in the east side of Malone Mountain about 1 mile north of its southen 
end, shows a more posteriorly produced form than might be inferred 
from the above-described types, indicating that a considerable length 
has been broken off from each of the latter. 

Borings presumed to have been those of Martesia were also found 
1^ miles east of Malone.>station. 

GASTROPODA. 

PLETJROTOMARIID.^. 

Genus PLEUROTOMARIA Defrance. 

Pleurotomaria circumtrunca sp. n. 

PI. XIX, figs. 8, 9. 

Shell conical, consisting of 5 to 6 flattened or in part concave 
whorls, the slope of spire nearly straight, that of the entire shell, how- 
ever, concave, owing to the form of the body whorl; spire acute; 
sutures lightly impressed, Iwrdered by a low elevation above and 
Ik»1ow; IkxIv whorl concave above the peripheral zone, its periphery 
canaliculate-truncate, or having two low, abrupt angulations with a 
narrow, shallow-concave Ix^lt between them (and which, in the poorh 
preserved and sometimes more or less distorted specimens commonly 
found at the type locality, occasionally api)ears like a merely flat 
truncation); surface of the entire shell ornamented with fine, 
crowded, revolving raised lines, so minute as to be scarcely visible to 
the naked eye, and of which (in one of the types) there are 11 on the 
peripheral canal of the lK)dy whorl. The aspect of the peripheral 
canalicular truncation is outward and slightly downward. 

Me(tH\irementH, — Height, 20 mm.; breadth, 19 mm.; angular diver- 
gence of the slopes (excluding the l)ody whorl), G6°. 

Orvurvence, — One and a half miles east of Malone station, in the 
lower part of the Theta subdivision of the section there exposed; with 
Delphi mil a sfanfofu'. Turbo? heneclathratns^ Natica urilliamsi^ Nerita 
nad'drrata^ (ier^nllia corrugata^ etc. Represented by eleven examples. 

TROCIIIT>^:. 
Genus TURBO Linmeus. 

TUIJHO ? BENECLATHRATUS Sp. U. 
PI. XIX. fips. 10, 11. 

Shell rather small, turbinate-conical, composed of about 4 ventri- 
cosi» whorls; spire and body w^horl about equal in height; body whorl 
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flnttened arid an^l&t«d on its uppor part, the flattened zone Itein;^ 
rather narrow and adiacent to the s-uture; aperture subovatc; outer 
lip thin ( ?) ; inner lip covereil with a t-aloareous calluts, which is so 
arched as to indicate the presence of a low fold or tooth-like protuber- 
ance below; entire surface oniamenled with a regular, open lattice- 
work of narrow, stroii{rly elevatetl, transverse riljs, which are crossed 
l-y similar but somewhat more delicate revolving ones, the points 
■if ialersertion being slightly protuberant to subtubercular. and the 
rectangular included intervals being gently concave and each markwl 
liy several raised growth lines. 

i/efimirrmfintn. — Height, IJI.5 mm.; breadth, 17 mm. 

Ocrurrenre. — A mile and a half east of Malone station; with 
^rri/phtea mtxicunii, PhiirotomitrUi rircumlrunca. JValii-a trUUamiit, 
i^tc- Known only by a single specimen, which has the bas2 and the 
margin of the outer lip broken off. U is possible that specimens with 
Ihe a))ertural characters well preserved might show this shell to 
belong to I'urpurina. 

tJenus DELPHINULA Lonmrek. 

Delpuinui.a stanti»'i sp. n. 

PI. XIX. liKR. rJ-14. 

Shell rather ^mall. conoidal -turbinate, narrowly umbilicate. con- 
sisting of 4i ventricose whorls, thick, especially in the vicinity of the 
I)eristome; spire almut equal to the body whorl in height; aperture 
circular or nearly ao; whorls rather closely ornamented with revolv- 
ing liti'es of cmwded and small but prominent granules, each granule 
^liown. when the ornamentation is well pre.servetl. to consist of a stout 
liuod-like imbrication; IxnIv wborl flattened above in a rather broad 
/.one that looks upward and outward, and is externally limited by an 
singulation that is marked by a line of relatively coarse and promi- 
nent hood-like imbrications, Itelow whicli. in a narrow zone, the 
surface of the whorl is again somewhat flattened and looks outwardly, 
a second line of relatively coarse and prominent granules traversing 
the flattened upjier slope of the body whorl, just l)elow the suture. 
Iletween the up]>er and lower lines of coarse imbrications there are 
two lines uf the smaller ones, and between the lower and the umbilical 
Imnler there are nine. 

Mfajiurentents. — Height, Ifi mm.: breadth. 13 or 14 mm.; angular 
'livergence of slopes. 80". 

OccurretK-e. — .\ mile and a half east of Malone station, in the lower 
fxposed part of the Theta; associated with iWatim irHliamni, Pleuro- 
tiiviarin circumtrunea, Oeri'illia forrugat't, ffryphirii nn-j^ii-niui, and 
many other, especially of the tonaller of the Hftione fosails. Five 
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specimens were collected, four of them by Doctor Stanton, afta ■w.i^^ 
whom the species is named. ■*' 



NERITIt)^:. 






^i:- 



Genus NERITA Linnaeus. %^ 

NeRITA NODILIRATA sp. H. I y. 



PI. XX. tigs. 1-4. 



II 



f. 



Shell thick, composed of 2^ to 3 whorls, its very obtuse-apexed mt^ |.^., 
rior cast loosely coiled and making only about a revolution and » 
half: body whorl obtust»lv an«:ulated above the middle, somewhat 
concave above the anguhition and again convex above the concave 
zone; spire very small, rising but little above the body whorl; 
ap(»rture semilunar; {XM-istome considerably thickened l)elow; colu- 
inellar area broadly flattened and overspread with a callus: whorls 
traiisvers<'ly trencluuit -striate, or marked with close and abruptly 
elevated transvei>;<» lines, and Ix^aring tubercular or noded ribs; 
exp()S4Ml parts of the spin» whorls and the corresponding (upi)er) part 
of the body whorl l)(»aring rather remote, compresst»d, transverse ribs, 
each of which l)(»ars 2 remote nodes (the lower node being at the Iocuj 
of angulation in the body whorl and just above the inferior suture in 
spire whorls), thcs<» ribs continued as simple ridges across the lower 
j)art of the whorls in very young shells, but on the Imdy whorl of older 
ones giving place* to 4 or 5 revolving interrupted ribs or rows of low, 
elongate granules or tubercles. 

Mi<isfireiii('nfs. — Height, 27 mm.: breadth, 80 mm.; these dimen- 
sions rej)resenti!ig considerably less than the maximum size. The 
(wo largest sjxMiniens at liand, though too imi)erfect for exact meas- 
urement, iiulieate dimensions ])e(\veen one-third and one-half orreater. 

ryrr^//vv'//^v'.— Ksi)ecially abundant, with X<itira irmhimf<i and other 
(iasteropoda, in lower strata of the expostnl i)art of the Theta, Ix^tween 
(he Trio and the Truncate mouniL being rej)restMited in mv collection 
|)V 54 specimens. 

The species Ix'longs to (he subgenus Lissochilus. 

NeKITA nNLAVKNSIS sp. n. 

n. XIX, (i- ir,. 

(Jeneral form somewhat like that of X, mHlilirata. both bodv whorl 
and spire, however, a little more elevated: wliorls f ,mv ; bodv whorl 
with an even, (>btUM^ revolvnig angulation near (lu^ niicUllo the same 
,,,i„^. obsolete near the aperture, where the shell is ahnost evenlv 
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, and ^'adiiully Itef-oming noticoable «h it receiies from it »t 
fa turn from the aperture; the same angulation apparently 
isuetl on the lower part of the spire whorls; base of first spire 
9 rising abniptly from the upper nmrgin of the knly whorl, the 
e thus being strongly indicated ; «urface of shell devoid of trans- 
B (vertiral) ril»s or notles, plain, eroised with finer and coarser 
nth line-3. 

TeasnrementH. — Height, about 'Ki mm.; tireadth. 18.5 nmi. 
'rmrrenrc. — One s|>erinien. obtained in foothills at llic northwest 
■of Malone MounlHin. iibinit 2 miles east-soulliea.-t from Kinlav 
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hell obliquely-depressed oval, consisting of 2 whorls; spire 
>lved, or rising but feebly above the adjoining whorl border: 
y whorl rapidly inci-easing its centrifugal expansi^m with spiral' 
ance from its origin, convex on its outer and lower part.s, flattish 
in iipiwr zone which is limited below by an oljHolescent spiral 
te; aperture seniicircular: inner lip without teeth, bearing a 
k, flat-surfaced callus; outer lip with simple acutw tjorder; sur- 
of shell plain, presenting. Iwsides the obsolescent spiral ridge- 
growth lines, some of which, moi-e pronounced than the others 
occurring at irregular intervals, constitute coarse constrictions and 
;es which' are conspicuous also on parts of the cast, from which the 
I has Wvn removed. Of the outer lip in the type only the lower 
ler is preserved, but this -shows the simple and acut« character 
re described. 

etMiirements. — Height, 41 mm. (of which the spire occupies barely 
breadth, 44 mm.; height of aperture, 35 nun.; greatest (obliqueh 
rifugai) diameter of same, 29 mm. 

c'fi/rrevii-c.— Known only by one example, which was associate<l 
1 Nerit't tinrlUhnta, et*!., 1^ miles east of Malone station. 
[ax Schlosser" comments on the Jurassic forms of this genus a-4 
iw.s. translated: 

le Jurassic Nerltns are dlstinKulsbetl froni tlie typical hy tbe iniiierfect 
(Irt chnimntira Zilt.} or wholly otwolete toorlilnB iif tLie Inner llj) (.Vcciio 
a, neiimituri) . The outer Hi' Ik alwuyH almjile with outtlnc iKiriler. As 
jnly Oe|)iirliirf froni tills. iHie otiserves h Kreater or Iww tlilfkenliitf. On 
inner li|i apiienrM n iiioslly very HtronK. often indeed blgli -a relied callus, 
general linhit. however. nBiws so well with the rer*nt forms tliat the 
1 new Mu1>t:eniiM )t|>l>enrH limdvlsulile. 
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SiuEH mrrettiL of nuoiierace ^ris^ fi>r a TiirnfieIIa.cott4stiii^of nnma- 
«Mis w!^>r^ wiiiirii are ^rvACIy «.i>fi¥«»s. wider ttiaa iii^li. and mediiD; 
4!ariiiAr«» hj Tirtu*^ of th*» «>mAiiiftHi£;fttiocu btntrin^ toar sranulalfd, 
rHv-iHvin^ rar^«ii lintfr^w <>f whi^.-fa. •iOt^. OLixcfa. b&rsw jjuI more promiiieiit 
xHau dll^ «xfaft»r?w ;inii m*yc^ *Wi*jihilT csurmiform. eniiaBes tin* middle of 
dlt^ whi>rL while i ^^f the 4 ?iiixdler ami <*idbtf<iii2^ ooe^ ;ikre placed. 
n*irp»*trtiv*?Iv. jiitst bt?[«>w anti JTii^ abi>«^ cfat^ oppiH* anti lower limiting 
•Hinr^. thi* rvffiarning on*? b^in^ pla»'«d biftweeii ihit appenuoest one 
ami the jir^ ^ranriA, aii«i aetin^ to the fiirmer than to the latter, so 
that the ^ incenrai- iii«rrvit?e -enaliy fn>ai 'ippeniif*?c to the Ioweniia4. 
Apemr»f inknowTu 

Ji-rtUf^trrriKffC.*, — Tlie type ajL«i only knowu 7p«eiiiieii indiid^s four 
jLT^iy •Hiihetii*^! wa«.»ri> vitkin a ^paa of 14 zdidl The L&rgest one 
•jf riie^se w!i»jr!> hii.-^ a aei^c •>£ 4.." ami. aa«i an expuevd breadth of 
ZJ> mm., whii-'iL lii je<ti rhai die rme bc^?ii»ith* only abuot a third of each 
^horl bein^r frrje rnjoi die aiAOrjL 

'.' 4r^fi*rr, — Li die ancn.'Lue oa the t*asit :*Iope ol Malone Moon- 

M.n, aetiriy I aule u.orta •jf :c> :«oiidiem •*a«i: cuIIiKttd by Doctor 

'^CiXlCWIl. 

Tie rpe^:ie^ l^ aamec if>*r i forruer traT»Her ia 3lexii!ix Mr. Jotseph 
Biinsiirt. who^ as- laoc^f*: rr-'iii 'x> •* \ i-ynh^'r -jjiii Beiiseii in Mexico 

n it-a Jilipfn I'^:i.~ .m> l^U"* :y Cj-'-t.^' ia«: .V^uilera^ oa pa^ V of 
~Ji»*«r Fi ina F '>il. -la.- rv^-^'r-e*: i rirrceila ii^HitrtKed as to SPMUS 

}r Pr-.£>f^t4jr «,^H«iri>^ i> •'•i.e^ie^i .\v i:iu Ji die Mineral «ie Catoire 
Tijnie :ar*-e-(fiarTnT^ -t j rtic irv i^n?. rhe ^pecie^ »n>Uei'Ufd by him 
-Tin ;.- - .* ^' :i» ■ ii^-a i i> rii ;. n I a > r. . la ^' ^ • rr*? ^h « ii« te*i in ^seolioeical age 
laii .a xind *:cii uie >la!«.'ii»* -p%:«.-:»^ ji-H'^*- >r.erfy i»*icrtfaiHL 
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>:•- ■.i:*'':^ r ^ -fiivi i^ •-•.'iti : u^ I'^eta^ It miles east of 
Mii*«.i.t- -^^i.iu. 1^*^ r^rr»-r'>*.: \kj ,i,^^'K\\\r^ Piev ^ow •joIt d^ inner 
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lorU and only one of them approaches in size the smallest one of the 

^s figured from the Sierra de C«tort» by Castillo and Aguilera. 

vity is oval in cross section, and its letssor diameter is eijual to 

t four times the thickness of its wall. 

"he following is a translation of the sjiecific diagnosis: 

tell nmnll, five In the adult state, tubular, Inrolled [ilanorhirorm, sinistral, 

:1 unrolled. Tiibe rugosp, bearing two aplrai curliwe at the bHse. tlie 

more prominent tlian the interior. Ini^toHlng between them a narrow 

A|x>rture (.■ircular or iiHghtly oval. SurfH(« furnished with xinuoua 

nes und (|uite pronounced on the up[>er part of the whorls, less so an 

rerlor jmrt. 

NATIOin.E. 
Grenus XATICA (Adanson) Lamarck. 



I 



fcell of medium size in its genus, imperforate: whorls 5; spire 
ill, short, and concave, giving it an apiciilate asj^cl when well pre- 
yed, its height about one-fifth of that of the entire shell; body 
whorl large, obliqnely inverted pyriform, tiatlish on the region l>elow 
Ihe weakly inipi^saed suture, the greatest conve.\ily being somewhat 
sliove the middle of the whorl; inner lip and cohimelhtr region cov- 
iTod with a layer of callus; aperture rather long and narrow, narrow- 
ing gradually upward, roiindetl below, subacute above, 

jV«MFM/rm en /«.— Height, 40 mm.; breadth, about 30 mm. Other 
spt'fimens, not allowing precise measurement, indicate about one and 
II half times these dimensions. 

Occurrence.— A. mile and a half east of Malone station, associated 
"Jlli Natica infcrtn. tVcrlta nadiliratUy etc. At this locality it is one 
iif the commonest of the Malone Ga.stropoda. Nearly a hundred 
>lK'cimens are in hand, most of them poorly preserved owing to 
weathering. 

This shell is named for Mr. .John W. Williams, who in 1S9~ was 
prospecting in the Quitman Mountains not far from Malone, and 
whose e.VL-eedingly kind and thoughtful interest in my work, dis- 
played in many practical ways, contributed not a little in that year to 
the pleasure as well as the success of my explorations in the Malone 
district. 

In its low and concave spire and feebly impressed suture, and a tend- 
'•iicy to greater breadth in the upper part of the body whorl, the 
shell recalls Actteonella and constitutes an unusual phase of Jurassic 
Amauropsis, 
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Xatica inflecta sp. n. 

PL XX. fi«8. 11. 12. 

Shell of medium or rather small size in its genus, smaller thin 
Satira wilUamisL consisting of about 5 whorls, imperforate, of rather 
stout or medium elevated habit: the spire not concave, much mow 
elevated than that of the above-mentioned species, its height being 
about two-fifths of that of the shell, composed of convex, well-rounded 
whorls, separated bv sutun»s which are deeply and rather suddenly 
inipre>sed, a narrow upper lx)rder of the whorls being gently and 
subhorizontally flattened: aperture narrow, or elevated, considerably 
less >4>. however, than that of .V. triUmmxi^ narrowlv rounded below, 
obtusely pointeil abt>ve: columella slightly produced, inner lip and 
spindle eallus-plateil: surface smooth or crossed only with ordinary 
growth lines. 

M e (19^*1 rf me nU. — Height, 7>b mm.: breadth, 27 mm.: heiglit of 
spin\ 14 mm. A second example has dimensions about 75 per cent 
greater. 

Orrnrrenre. — A mile and a half east of Malone station; with 
\atfr,7 irnUnm)*K from which the s|)ecies is readily distinguished. 
The writer obtained! only three shells of .V. infet'ta^ one of which, a 
yormg example, has the b<Kly whorl crossed with alternating dark and 
light bands, panillel with the gn>wth lines. An example was ob- 
tainetl bv LXx'tor Stanton at the same localitv, and one bv him in foot- 
hilN at the riorthwt^>t en^l of Malone Mountain, about 2 miles east- 
southeast fn>rii Finiav >tation. 

The >ptH'ies seems to -tan«l i*k>se to the English Oxfordian form. S. 
arq*it'i F^hil.. ami i- n^ft'rred to the subgenus Amauropsis, to which 
all of the Naticie now known from the Malone formation seem to 
belonir. 

NaTK A FIN LA YEN sis <p. U. 

ri. XX. ri-j>. 1.-. u'.. 

Shell of inediuni si-e in it-^ irtMiu<, <nU>vate, imperforate: whork 
:il)0'!t .">. nH>«lt*rately tvrivex, tho>*' of the spire broad and low: body 
whorl larir^^ elev:ite<i, ol»li«|ue: ^piiv moiv than a thin.1 and consider- 
;tf>lv le>s than half of the heiirht of tlio -hell, hiiriier than the spire of 
y.ftl'n ir'f.Unrft'.si, lower than tliat of .A', 'nn,.*-,!: suture much more 
-tn>ti:rly inipn>setl than that of the fiu'inor aiul much less so than thai 
of rht- latter -{>*vio<: a^HTtun.^ olovattMl, un-iiate-pyriform, pointed 
aUut^ ronn«loil U'low : inner Ii[> not fiw-tnaririned, and apparently 
with Urrle ."11111-^. eonv-ave Ivlow, omvex uUne: MirtVu'^ plain. 

JA .'vi./v //.c.vA>.— Height ( apprv.>\iiuutely K 4-J mm. : breadth, 
M) nun. 
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■rtirrence. — The tyi>e and only known example was obtainod by 
ictor Stanton in foothills at the iiurth«i'st end of Malune Moun- 
Un. a little over -2 miles east -southeast from I-'inlay slatioit. 

NaTKA BILAHIATA S|». II. 
I I'l. XX. fiSB. ft. III. 

[ Shell latht^r .smiill. ronsistin^ (apparcTitly) of about 'ih strongly 
nvfx whorls; without umbilicus; pri>vli]eH with a narrow, don- 
ate, and t^hallow cleft formed by the eversiun tif the inner lip; 
I. ils height niiich l('s.s than that of the apertui-e; sutnre 
tell inipre.-wed; aperlnre obliquely ovate, about two-thirds as high 
I the entire shell; outer lip simple; inner lip everted, thickened 
elov-, its border quite free in the middle region, where it pursue? a 
irly straight course nnd ronslitute.-i the outer bound of the small 
nbilical eleft; exterior snKH»th except for the nuraerout^ ordinary 
»wlh lines. - 

Me4isuremejitit. — Height, alxnit 21 mm.; breadth 18 mm. 

0rr\irr€7u;e.— One specimen, from the same fragment of limestone 

that bore one of the types of CnirarJium mmirotundum; IJ miles 

east of Malone station. Collected by Doctor 8taiitan. 

Cieiius PSEUDOMELA.XIA Pictet 

PsKltOO-MKLANIA (^IKlDEI.UI hp. II, 
PL XXI, fijj. 10. 

Shell large, turreted, consisting of numerous smooth, flattened, 
npwiirdly-imbrifatfd whorls, of which the lower spire whorls are 
nearly twice as wide as high; shell substance thick, sometimes show- 
ing, parallel with the height (length) of the shell, numerous rather 
narrow, unequal, or sulKK{tial, alternating dark and light bands, of 

Krhich there are perhaps as many as 50 of either shade on each whorl. 

B Measurements.— Yi'KfiAiXx of Ixxly whorl in largest specimen, 50 
Tnm. ; breadth of first spire whorl, 4:1 mm.; height of same, 21 mm. 
The shell in this sperimen uppiirenily loi.I a heighl of 171) tn INO 
mm. In a second example, with ImkIv whorl 44 nim. in breadth, the 
shell height is alxiut 16o mm. 

Occurrence. — This, the largest of the Oastropoda known from the 
Malone formation, is only moderately common; and all of the mate- 
riiil of it obtained is more or le-« fragmentarj-. though colleclivi-ly 
affording a fair knowledge of the species. The ulmve dewription of 
it, based on all of the malerial now known, supersedes an earlier one 
in manuscript made by me at a time when my knowledge of the 
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species was derived solely from an impo'fect specinm, which wis 
from the locality 1| miles east of Mftlooe station. Besides a fng* 
nient from the locality just mimed« Doctor Staaton^s collections 
include material of this shell from the following localities: From Na 
13 (the Nautilus horizon) of his Malone Mountain section, on the 
west side of the mountain, southwesterly from Malone station; ind 
from about 1 mile east of Finlay station, one of the specimens from 
the last-named locality being in rock with Trifjonia calderoni A 
poorly preserved portion of probably this fossil was also found by 
I>octor Stanton in the anticline in the eastern slope of Malone Moun- 
tain nearlvl mile north of its southern end. 
The species is named after the late Mr. Robert W. Goodell. 

Genus NERIXEA Defrance. 
Nerinea goouelxji sp. n. 

PI. XXI. figs. 1-3. 

Shell turriculate to cylindrical-turriculate, not exceedingly atten- 
uate; walls thin, the outer one bearing internally one prominent, thin, 
and acute fold which extends ^?carcelv half war across the chamber; 
columella rather slender, in part hollow, bearing 2 thin folds both 
smaller than the outer fold: whorls ap{>arently 17 or more^ low, 
usually as much as one and a half times and sometimes about twice 
as wide as high, concave, the opposed borders of successive whorls 
tending to form a low cariniform ridge with linear suture on the 
summit line, the surface of each whorl ornamented with 3 or 4 
linear, raised, revolving lines and ordinary oblique, somewhat sinu- 
ous growth lines. Of the three internal folds, the upper cohiniellar 
one, which descends from the junction of the upper wall of the 
chamber with the columella, is the smallest and thinnest, yet is quite 
salient. 

Measurements. — Breadth of largest whorls reaching 14 mm.; angu- 
lar divergence of slopes 5° or 6° to 8°. 

Occurrenre, — Common in the limestone layers, and less so in the 
sandstone, at various levels in the Theta, U miles east of Malone sta- 
tion : exceedingly abundant in some of the lower layers. Weathered- 
out specimens usually occur in segments of two or three to a dozen or 
more whorls. Besides the numerous specimens in mv collection, 
which include some natural longitudinal sections, I have examined 
four specimens, one of which is an artificial section, submitted by 
Doctor Stanton. Several poor weathered sections were obtained near 
the south end of Malone Mountain, from a locality which yielded 
also a specimen of Trigonia munita. 



s 
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I have not been able to ascertain the maximum height of this shell, 
nor with certainty the number of whorls; but in 1 specimen only 
4 mm. in breadth and about 17 mm. in height there are 15 whorls pre- 
served, while probably 2 or 3 minute ones have been dissolved away 
at the summit. 

The revolving lines of ornamentation on this shell are very delicate 
and commonly are not seen at all on weathered specimens. 

In its internal ridges, as well as in the form of its whorls, the spe- 
cies resembles the Corallian form, N. goodhallii Sowerby.<» It is 
named for the Messrs R. R. and R. W. Goodell, in recognition of 
their joint exploration of the Malone, an account of which has been 
^iven elsewhere. 

For comparison with Nerinea goodellii^ Doctor Stanton has handed 
the writer some fragments and fragmental prepared sections of a Ne- 
rinea " broken from the hand specimen that lx»ars the larger of the 
types of THgonia taffii Cragin.-' '' These restnnble N , (joodeUu super- 
ficially, but appear to lack revolving lines and to presi^it sectional 
details which seem to refer them to a dilFerent s^^ecies, although the 
unsatisfactory state of their preservation forbids full assurance that 
their internal characters are all correctly understood. In the Nerinea 
from Bluff Mesa the fold on the outer wall is relatively thicker and 
more obtuse and is altogether larger than in N , goodellii^ extending a 
little more than half wav across the chamber; the lower coluniellar 
fold is also coarser than that of ^V. goodeUii. The upper coluniellar 
fold is not very clearly indicated; if present at all it is apparently 
obsolescent, or at least much smaller than that of N , goodelUL 

Nerinea circumvoluta sp. n. 
PI. XXI, tigs. 4, 5. 

Shell cylindrical-turriculate ; walls thin, with one outer and two 
coluniellar folds situated as in the much more common Nerunea 
goodeJUi^ all of the folds delicate, the outer one less so than the other 
two; columella solid, rather slender; whorls flat or only very slightly 
concave, one and a fourth times as high as wide, ap[)arently at least 
as numerous as in X, goodell li^ presenting an iinbricat(Hl appearance 
at the suture, as if the outer wall of eacli whorl slightly overlapped 

• Described and figured In exterior and In section by .Tamos de Tarle Sowerby, In I>r. 
WlUiam Elenry Fltton'8 " Observations on some of the strata between the Chalk and the 
Oxford 061lte In the southeast of Knf^land ; " Trans. (Jeol. Soo. London, 2d ser, vol. 4. 
1836. Sowerby's figures (11! of PI. XXIII. I«m*. cit.) represent It as several times lar^rer 
tban the shell here described as goodeUH. The figures 1294 of the fourth edition of 
Dana's Manual are partial and much reduced copies of Sowerby's figures, but, unlike the 
latter, represent the shell as thickwalleil. 

*Tbe large valve from Bluff Mesa, which Is the real type of this Trigonia- See remarks 
on Trigonia tatfii on page 10. 

Bull. 266—05 M 7 
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the whorl next alx)ve; suture subtended by a narrow, plain band, 
which is itself limited below bv a delicate stri»forin firoove: surface 
ornamented only with growth lines, which are for the most part ver- 
tical, becoming strongly recurved as they near the upi)er border of 
the whorl. 

Measurevfients. — A fragment 6.5 mm. wide at the lower end has 5 
whorls in a height of 29 mm. 

Occurrence, — The species is based on several segments collecteii 
and a longitudinal section prepared by Doctor Stanton, and which 
are from the local itv H miles east of Malone station. 

Genus NERINELLA Sharpe. 
Nerinklla stantoni sp. n. 

PI. XXI, figs. (J-1). 

In 1898 Doctor Stanton very kindly communicated a s|>ecimen of 
Nerinella, partly cut in longitudinal section, which he had obtained 
while collecting with me during the previous year from the same beds, 
IJ miles east of Malone station, that yielded Nerinea goodelUL 

It is exceedingly attenuated and, within 53 mm., includes 20 con- 
cave whorls from a numlwr that must obviously have been nuicli 
greater in the complete shell. The chamber has no columellar fold, 
but its outer wall prestMits a simple, short, and rather obtuse fold at 
alx)ut mid height. The whorls are crossed by numerous delicate 
growth lines and are ornauunted with 4 ecjuidistant, spiral, carini- 
form lines on the main part, l)esides 2 which are so close to the whorl 
borders as often to Ix* difficultly distinguishable. 

I find in my own collection, nuide li miles east of Malone, a few 
incomplete and more or less weathered specimens of this fossil. One 
of these supplements Doctor Stanton's specimen as to the upper part 
of the spire, showing 16 additional whorls, with apparently a very 
few still to be added at the apex. Another repres(*iits a basal portion 
considerably broader than the larger end of Doctor Stanton's speci- 
men, so that the number of whorls in this shell can lx> little, if at all. 
short of 50. The greatest breadth shown by any of these specimens 
is Ix^tween 5 and (> mm. The height of the shell is roughl}^ estimated 
at about 100 mm. 

This fossil is also recognized in material obtained by Doctor Stan- 
Ion at the following places: In \o. 13 of his Malone Mountain sec- 
tion, about 2 miles southwest of Malone station, on the west of the 
mountain; in about the same horizon something over 1 mile east of 
Finlav station, and in the anticline at the east base of the mountain, 
about a mile from its southern end. 
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(•KRiTiiiir).*:. 

(Jeniis CKRITIIIUM A<lahs«>n. 

CeRITUITTM AKrUlT'ERlTM !S|). 11. 
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Shell ^iniall, turriculiite, many whorled; spindle solid; month 
Miljqiiadnit*'; surface of Ilie gently convex whorls ornamented with 
numerous fine revolving: line-s and with coarse transverse folds, or 
lihs, the latter strongly arched backward, the simnuit and more 
prominent portion of the arch being on tho lower and more promi- 
nent portion of the whorls. Of the revolving lines there are about 
17 on the tiist sjiiri- whiiil, iind of the arcuate folds there are abtmt 
the same nmuber on the body whorl. 

.l/^wjo/z-cffte/i^j*.— Breadth, 7 mm.; angidur divergence of slopes 
on the lower part of the shell, '21° or 22°. 

(/(Ti/nvnce. — A mile and a half east of Malone station; with 
Xeritn notHUrata, Ph'urotomaria rirritrntrimra, etc. Only a single 
specimen lacking the lower end of the spindle and the upper part of 
the spire has been found. 

Owing to the incompleteness of the lower extremity of the shell in 
the type the basal canal is not shown, but its presence in the complete 
shell and a reference to the genns Ccrlf/iliini are indicated by the char- 
Hcter of the spindle and the general habit of the shell, the latter being 
apparently that of the subgenus Oi'i-itfiinella. 

gr AcrriEtJNiDvK. ^k 

^B Genus ACT.^ONINA d^Orbigny. ^^H 

^^^^^^^L Alt.eois'ina ^^^^H 

\Vlu)riH 4 or 5: Ixxly whorl large, aUiut three-fourths ns wide as 
high in the casit, its sides gently convex; spire small, evidently not 
much exceeding one-fiflh of the b<»dy whorl in height; aperture 
high and narrow, somewhat broadened below, and the inner lip appar- 
ently without fold; general surface as indicated by u preserved basal 
fragment, marked with delicate revolving grooves or stria>, the stria? 
separated by intervals wider than theniifelves. 

MrtrfnircTiients. — Height (approximately), 14.5 mm.; breadth, 
10 mm. 

(iccurreiire. — Known only by a cast Iwaring two fragments of the 
fhell; obtained by Doctor Stanton IJ miles east of Malone station. 
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When viewed from above, the cast presents a somewhat sijuared 
form, due apparently to the accident of rock pressure. 

CEPHALOPODA. 

NAUTILOIDEA. 

Genus NAUTILUS Breyn. 
Nautilus burkarti C. and A. ? 

PI. XXII» fig. 1. 

yautilus burkarti CastiUo and Aguilera, 1895, Bol. Com. Greol. Mex., No.l. 
p. 12, PI. XXI, flg. 3. 

I provisionally refer to this species an imperfect specimen of Nau- 
tilus of inflated form obtained by Doctor Stanton in No. 13 of his 
Malone Mountain section, on the west side of the mountain southwest 
of Malone station. The dimensions are much larger than those indi- 
cated by Castillo and Aguilera's figure and description of N, burkarti, 
which are perhaps those of a young example. 

The Malone Mountain specimen gives the following measurements: 
Height of shell, 123 mm. : height of last whorl, C7 nun. ; breadth of the 
latter, as restored, 86 mm. The height of the last whorl is therefore 
about 54.5 per cent and its breadth about 70 per cent of the height of 
the shell, as against 55 and 04, given as corresponding percentages for 
the type-specimen. , 

The following is a translation of the original description of the 
species : 

SheH extremely inflateii ; spire com|)oseti of few whorls which cover more 
liian three-fourths of the whorls y)rc<-eding; flanks quite convex and attaining 
their greatest thickness near the unihilieus, whence they descend gradually 
toward the siphonal region, which is quite rounded ; lunbilicus narrow, deep, 
and funnel-shaiKHl ; aperture very nuich invaded by the spire whorl, wider than 
high, rounded on the ui)per \mrt ; surface nearly smooth, destitute of tul>ercles. 
hearing only marked growth lines, which make it slightly rough on some parts. 

Diameter 40. 00 mm. 

Breadth of the last whorl in relation to the diameter .55 

Thickness of the last whorl in relation to the diameter .64 

Diameter of the umbilicus to the diameter .23 

Nautilus naufragus sp. n. 

PI. XXIII, fig. a, PI. XXIV. fig. 3. 

Shell invohite, somewhat compressed ; volutions deeply embracing, 
increasing rapidly in size, narrowed on the feebly convex flanks from 



loiN-! DESCRIPTIONS OF BPECIE8. 101 

region of maximum, yet mixlerato inflation, near the umbilicus to 
e rather narrowly rounded periphery': septa about 24 to each turn, 
e sutures feebly waved or sigmoid; umbilicus narrow, fiUed with a 
elly cohimella; surface of shell smooth. The position of the 
jhuncle has not been det*'rmined. 

Mea*»rements. — :Tlie gi-eatest diameter of the larger specimen is 
out 122 mm. The height of the largest preserved part of the botly- 
amber in its median plane is alwiit 50 mm. Tiie height of the 
me part of llie Itody-chaniljer over all. or measured on a tangent to 
e flank from the level of its umbilical Ixirder to tlie level of Ihe 
riphery, is alxnit 71 nmi. (06 on one flank, 7C on the other flank, 
the specimen as preserved, the umbilical axis having an oblique 
tuition, due to crushing). The original breadth of the same part of 
e body chaml)er. allowing for crushing, was apparently not less 
an CO inn. 

Occurrence. — Two imperfect sjwoimens of this shell were collected 
■ Doctor Stanton in foothills near the railroad, at the northwest 
d of Malone Mountain, aixiiit '2 miles ejist -southeast from Finlay 
itiun. the horizon not more than 200 feet alK>ve the gj'psum bed. 



\ 



AMMONOIDEA. 
Genus OPPELIA Waagen. 

Ol-l'RLlA ''. KM.E.AX (C. .md A.). 
I'l. XXII. 6k>: --i.-i. 

foHoj Cawtlllo iinil Asiiilera. 189r>. B..I. (Ai 
7. PI. Viri. flgi*. 1, ^. 



This large, plain, compressed, and obtusely lenticular ammonite is 
tlu-r common in the limestone portions of Theta subdivision of the 
rii) seetion, li miles east of Malone station, but has been obtained 
lenee in fragmentary specimens only. 

The following is a translation of the original specific dest-ription : 
Sliell <»uipr«weil, imrrmvly utnlilllcnte. Spire i^onipowd of nut verj' numenmn 
:ihniclnK whorla, which Rliiiuiit («m|iletety lilde the jirevloufl wtiurlR. FIniikH 
i'IjIj- convex, dwicendinK iiradually towurd tlie unihilical iK.rder nnil wllh the 
iii<< reKiilHritjr toward the Rliihminl ret'lon, wlilch in muiided tiiid a little more 
irniw Iliini the flnnka; the greuteBt tblcknexs tit Oie Bhell in oa the nmblllcal 
rder liiiiUlllcun very narnnv ami deep, with vertfcB) wiillx, wllh iincarl- 
itiii lionler. Aperture very hlgli, considerably Invaded liy the iqilre wborl, 
iiiid>-<l III the npt>er part. i>r tiearly ellliitlcal fcirm. Surface of the shell 
inolh oil tlbe Inst whorlK. liciiritiK In (he earlier whorls fine Mnea of growth, 
lunieter. I04 uun. : breiidf h »f tlie luat whorl In relation to the diameter. O.M : 
li-knem of the last wliorl hi iclalinn to ttie diameter. 0.32; diameter of the 
Uc.118 Id relation to the diameter. O.lit. 
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To the above description Castillo and Aguilera add the following 

remarks : 

We place thin species in the genus Pfocenftcenui. notwltbstanding that bf 
\tH ff.nii it could he considered &» a Phifiioccnuf, by the characters of the 
Kutunil line which, tbooirh imperfectly vi«ihle in one of the specimens of oar 
collection, does not present the saddles temiimited by the roundels cliaracteri^tk' 
of the PhyUoceran, only ramifications and subdivisions similar to those of tbe 
Plafenticera9. 

As it makes some departures from the characters belonfiing to most 
of its conveners, this ammonite may seem at first sight almost as 
much of an anomaly in the genus Oppelia as it was supposed to be in 
PlafeufheraH. But the suture, which has the lobes and saddles ven' 
few insti'ad of many,*" and has the first lateral lobe contnistingly 
the largest, sufficiently distinguishes it from the latter genus and 
relates it to Oppelia and HaploceniH^ with which also agree its invo- 
lute, narrowly umhilicated shell, its rounded venter, its rather com- 
pressed lenticular form, and the al)sence of periodical constrictions. 
It seems indeed to have its closest affinities and to belong among the 
round -ventered, phylogerontic forms of Oppelia which occur in the 
latest Jurassic rcx^ks, in which this genus makes its final appearance: 
the venter, in O. falhij\ being rounded l>oth on the outer and on the 
inner \*horls. 

The Malone Oppelia Ix^ars considerable resemblance to the Titho- 
nian s|M»cies, O. traagen'* Zittel, having about the same outward form 
and beini; of large size; l)ut it apparently lacks a vestige of even such 
feebly expressed, coarse lateral ri!)s, or undulations, as are seen on 
that shell, and is more critirallv distimr'iished from it bv the charac- 
ters of the suture. The fii-st lateral saddle is much narrower in the 
Malone ammonite than in OpjH'lui waafjenL and the first lateral 
1o1m» — which is quite unsynimetrically branched in the latter shell— 
pri»sents an almost synmietrical branching in O. fallax. In this last- 
mentioned character, O. falla.v departs from the condition most com- 
mon in Oppelia and approaches the usual condition in De^moceraa. 
from which genns it is sej^arated by the absence of constrictions. 
The siphonal loix* is about half as long as the fii-st lateral lobe and 
ends in t>\<) small braneli(»s on either side. 

Though coinmonly n^presented from the Malone district by whorl ' 
fragments of dimensions not or little exceeding thos4» given bv Cas- 
tillo and Aguilera for the examples from the Sierra de Catorce, the 
shell attains a niu<-h larger size. One specimen, of which consider- 
jible |H)rtions w(»re collected U miles east of Malone station, has in 
the largest pres^»rved cross section of the body chandler, a height of 
about 145 and a breadth of at least W^ nun., while the diameter of 



« My ntt«'ntlon was first called to tlio few-Iobed Ruture. as iDconslstont with PlacenticertK, 
by Doctor Stanton. 
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Ihe coil (a large part of whoso periphery is preserved) miiist huvej 
loiitiiderably exceeded a foot. The specific identification is tentative,! 
IIS it is bused on the comparison of inijierfect specimens with Castillo 
and Aguilera's description und fignres. Thi^ specimen figured is a 
young individual and the only one in Ihe collection that shows more 
;n a fragment of a complete volution. 



[ 



(Jeniis OLCOSTEPHAXITS Neum 

OlCOSTEPIIANUS MALONIANl'S H]). 
PI. XXIV, Bgs. I, 2. 



Shell large and moderately involute, consisting of massive whorls 
which iiro at least as high ?s ur a little higher than Vide, w^ith (lat- 
tish-convex flanks and broadly rounded iK'ripliery. aI)ont one-fourth 
of the height of each inner whorl einbniced within the whnri next 
outer; umbilical costw not at all reseniltling conipressed tubercles, 
but heavy. long, and truly rib-like, trnvei'sing the lower and middle 
parts of the Bank from the lower Ijorder to between half and two- 
ibirds the height of Hfe whorl, giving place at their upper ends to 
iiLUnerous compressed, narrowly nmnti-topped (rostellae which are 
fiis<Mcled mostly in threes at their origin, but are uniformly dis- 
Iributed upon the periphery of the whorls, over which they pass 
without interruption, swinging very little forward; suture strongly 
dissected, the two lateral lobes and saddles large and complexly 
branching, the external one especially so. The bixiy chamber is 
unknown, 

MonsiirfincntK.~-'V\w largest known whorl section (which is in the 
septate portion of the shell ) has the height and breadth about 1 10 and 
105 mm.; an inner one about .18 and tn mm., resjjcctively. 

Onrurrence. — Only a few parts of whorU, most if not all of which 
iK-long to one Bijecime.n, were collected at the locality IJ milejs east of 
Malone station. 

The species is intermediate in general proportions l>etween the two 
species of OlrantephmiuH known from the Alamitos beds — which 
^■em to correspond in some measure with the Maloiie formation — in 
Mexico: O. " af. poethmtlifun de Loriol " and 0. potosina of Castillo 
and Aguilera. 

(Jenus PERISl'lIIN'OTEH Waagen. 

»PeRI81-H1N(TE.S Cl.ARKI sp. n. 
PI. XXIX. riKs. 1.2. 
Shell large, discoidal, many whorled, broadly umbilicated; involu- 
tion more than one-half; whorls ovnle. Ihe outer ones elevated or nar- 
tow-ovate in cross section, narrowed toward the venter, which is 
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rather nnrrowly roiinilwl; the flanks flattish-convex; umbilical bordw 
rounded; the wall of the outer whorl slopitig rather gently tn tk 
next whorl within it, that of the inner whorls desi^nding sonicwhtf 
nioi-fl steeply below ; inner whorls orn&mented with strongly ekvaiwi. 
moflerately •Aoiv, but not crowded, dichotomons riljs whose braiirhis 
HepHTnte at about the middle of the Hank and funtinuou^Iy rruKr tW 
venter, the lateral ribs not noticealily enlarged on the umbilical bor- 
der, thiK ornamcntntion becoming graiUmlly (jhangi-il to Inrgi- Inw 
undulations on the outer whorls and almost vanishing before the (pre- 
sumably plain or nearly plain) body chamber is reached; septal line 
with two strong laU'ral lolies, which are rather strongly dissected, and 
a deep suspensive lolie; the fii-st lateral lobe large, twit-e or more than 
twice as long as the second, longer than the siphonal lobe, and having 
three strong terminal branohes of which the outer is subtended Ity a 
f^maller branch; the second lateral lobe pinnate, not distiuctlv 
branched at summit; a noticeable lolje, similar to the second lateral 
lobe, but slenderer and about two-thirds as long, stands l>etween the 
first lateral and the siphonal lobe ; suspensive lobe consiatingof one tall 
pinnatd lobe, with strongly trifid summit, which is outwardly pn'- 
ii'ded by a trio consisting of a small lobe flanked on either side by a 
lobule and ia inwardly followed by two obtuse lobes the inner of which 
18 very low and often 3-denticled. This description of the septal line 
relates to the later septa, the preceding ones being somewhat simpler. 

Measurements. — Height of largest cross section of whorl preserved 
in the tyi>e, 85 nmi.; hrejidth of same, 54 mm.; span of umbilicus 
opposite same section, 90 mm. 

Oomrrence. — The tyjie represeiit.s a considerable and wholly septate 
part of the form and was obtained by Doctor Stanton from No. 13 of 
his Malone Mountain section on the west side of the mountain, alxnit 
2 miles southwesterly from Malone station. He obtained a fragnieni 
also on the east slope of the mountainnear its southern end. about 200 
or 300 feet above the heavy Ijed of gypsum which there forms the ba.* 
of the mountain ; and a poorly preserved specimen and fragment fi-om 
foothills near the railroad, at the northwest end of Malone Mountain, 
a little over 2 miles east-southeast of Finlay station, not more tluin 
200 feet above the gypsum Ijed of that locality. 

It is not unlikely that this is the same species as that fignn-d and 
briefly described from the Tithonian of Mexico as ^''Perhphinvtei- 
sp. { ?)" by Castillo and Aguilera," and compai-ed by them in its rili- 
/ bing with /'. tktur, P. hali'irchvH, and /*. polygynitux. The se|>tal 
line bears considerable resemblance to that of the latter species, which, 
from the White Jura Tiein, Quenstedt* figures under the name of 
^^Ammonitds ti-ipHmtvit alhvH." 



p. 35, PI. XIX. 




the name of 
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The species is naincd for Dr. Wm. Biilkx-k Clark, professor of 
©ology in .Iohn» Hopkins University and director of the Maryland 

■:>.''.'Iogifal siirvi'y. 

PERISI'Hl\rlh:.s Alii lI.ERAl sp. n. 

in. xxvm, urb. i. 2. 

Shell large, diseoidal ; iimbilicnR lurj^p, spnnntng more than a third 
»f tlie diameter of tim shell, rntlipr shallow, its wall descending ahnost 
Uerticitlly from ii lounded border; whorls little involute, .eacli con- 
pealing only iietween u fourth ami a fifth of its predecessor, about 
Lhree-f on rths as broad us high, broadest in the lower third, their 
nanks Battened -con vex, the venter ronnded, apparently a little tec- 
Liforni on the outer whorl; ornaniciileil with very numeriMis com- 
pressed ribs, which arise independently at the umbilicus, have a 
somewhat backward inclination in ascending the umbilical wall, and 
pras» the flanks with a gentle forward inclination and slight sigmoid 
flexure, bifurcating at aiiout the miil flank into parallel branches that 
sweep strongly forward on the ventral region so that ihosi' of oppo- 
site sides meet on the periphery at nearly a right angle; the ribs, and 
especially the ventral one.s, close, yet narrower than the roimd- 
Imttomed intervals between them, the ventral ribs of the inner whorls 
twiiig very fine, those of the outer whorls large, though still com- 
jii-essej and strongly elevated; septal line strongly dissected, appar- 
ently not differing fmm that of Perisphinctes, though hitherto 
(il)served only in part, the saddles at least not ending in roundels 
such as characterize the Pliylloceratidie. 

MeaHurem^ntg. — ^Outer whorl attaining at least a height of 107 mm. 
and a breadth of 84 mm. The cross section of a smaller whorl has 
the same dimensions, 57 and 50 mm. 

Oocarrence. — Seven fragments of this species were obtained by 
Doctor Stanton from the foothills west of Malonc Mountain, alwut 
2 miles north of the southern end of the latter. The horizon is 
regarded by him as probably the same as one that yielded him speci- 
mens of the Kxogyra, hei-ein identified as F. putimina (narrow |>has(') . 

The species is named for Seiior Jos^ G. Aguilern, director of the 
frfologicii 1 institute of Mexico. 

pEniHi'iiiNcTfa* i-oTosiNtis C. and A. 



^PPerlMphinilFH iioloxinuH CnsllUo mid AKUilerii, ISa'., »ol. Com. Geiil. Mejt.. 
" No. 1, p. 31. PI. XVII. fig. 1 and PI. XXIV. Bg. 2. 

Among the specimens from the locality U miles cast of Malone 
station is a fragment of a Perisphinctes l>elonging to the series of 
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P. contiguuH Catullo, and that seems to agi*ee sufficiently with the 
description and illustrations of F, potoHina C. and A. The lateral ribs, 
in form, size, interspacing, and manner of trifurcation, are those of 
P. contiguus^ from which the Malone sheil differs in the more ant^ * 
riorly inclined lateral ribs and in having the ventral ribs distinctly 
curved forward as they approach the periphery, on which they are 
slightly extinguished. The last-named feature^ however, is not a 
specific difference; for while the ventral ribs in P. contiguas are 
usually uninterrupted, a slight peripheral attenuation of tliem is 
noted by Toucas** as occurring in some varieties of this species in the 
Carpathians. 

The fragment agrees in size with an intermediate part of the outer 
whorl of P, contigiius or P. potosinwt^ and the cross section of whorl 
which it indicates is about three-fourths as broad as high, measuring 
24 mm. in height and 18 or 19 mm. in breadth. 

Siemiradzki * refers to P, potosinns as apparently identical with 
P. kokeni liehrendsen/ but there seem to me to be considerable dif- 
ferences between the two species. These differences, if w^e ac<?ept the 
description and the figure of the adult (PI. XVII, fig. 1) and exclude 
the smaller and doubtfully pertinent figure (PI. XXIV, fig. 2) given 
by Castillo and Aguilera of their Perwphinctes potosinus, are as 
follows : 

P. kokeni. P. potosinus. 

Involution A- Involution § to J. 

Whorls broader (tliicker) than high. Whorls higher than bn>rt(l. 

Whorl cross siM'tion qiiadri laterally Whorl cross section flat-sided ovate. 

rounded. Venter rounded. 

Venter flatly rounde<l. Lateral ribs bifurcate, tlie larger nom- 
Lateral ribs bifurcat<\ her becoming (rifurcate on the last 

Simple part of lateral ribs rather whorl. 

slender. Simple part of lateral ribs ratlier stout. 

pKKispiiiNf'TES TELixi C. and A. 

PI. XXllI, fig. 2. 

Perisphincics fcliji Castillo and Aguilera, 1895. Bol. Com. Oeol. Mex., No. 
1, p. L>r», ri. XVI, flg. 1. 

A species of Perispliinctes apj)arent]y not distinct from P. felixi 
C. and A., but intermediate in some of its characters between the latter 
and the doselv allied, if indeed rcallv distinct /\ hrun C. and A., 
is represented from the locality H miles east of Malone station by a 
specimen showing part of three successive whorls. 

The whorls are roundinl in cross section, having their height and 

« Bull. Sor. (;eol. Frunce, Ml sor.. Vol. XVlIf. p. r»S2. 

*• Mono^r- Hcsclu-. IVrlKplilncU^s. p. 170. 

♦• Zeitsihr. d. iHMitsch. <Je«>I. Cesollsch., Bil. A'A, p. 40G, pi. 24, ligs. 1 and 2. 1891. 
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breadth al)oiil ix|iml (25 mm.K yet hnviiig llmir grpiitesl broailth in 
the lower part. The iiivohition is lietween 1 and !,. Tlw ribs an- 
heavy and inclined forward: mostly bifurcate at alwiit the middle 
of the flank, but iii one inslanoe a rib is seemingly bidiehotonioiis. 
lh(! first bifurcation taking place on the umbilical border. The ven- 
tral ril>s pa.'^s over tlie periphtry without interruption, bnt jire curved 
forward as they approach the median line so as to make a very obtuse 
an^le, at which many of them suffei' a very slight weakening. The 
specimen does not show the largest part of the last whorl, a fact 
to which the uliiiost uniformly bifm-cate character of the ribbing is 
probably due. 

Doctor Stanton also has roUeeted at this locality a small specimeJi 
Ibal. appan'miy n>presents the inner nhorls of the same species. 
This has many of the ribs once bifurcate, the others simple. 

The following is a translation of the original description of the 
spccie-s: 

Shell <llKo<)[dal. spire composed ot ^ubrMchig whorls of nearly round ctohh 
section, visitile in the uinlilllcus In a third ut itx width, having It" runjor tlilck- 
lit^a iienr the omliilinil iHirder: Hunks convex, deecendlaj; fcriLtlniiJly toward the 
iniihllli-nx: Hiphoiiiil rvg]na perfectly rounded. Ilmhllk'as hiiiuII, rather dee)), itx 
liorder nut iinjnilated. Surface eiivered with 40 to IS Htroag. equal coatellie 
which liirurciite, aoiue at the middle of the Haoko and otbem a little enrller: 
of the fomipr Home Irifurcale and the latter uuder^o a second lilfurcatlon. 
which tjtken plflce at (he same diHtaiice fnaa the umhllicua rnt that of the other 
ciwtelln'; three or four ri1)a remain Nimpie; all cross the sipbonal region form- 
itig a xll^ht forward Inftectlon. Aiterture a tittle higher thiin wide, a little 
Invaded liy the whnrl of the tipire and n>uni1ec1 above. Three narrow constric- 
tions \»urco*\ are seen, aliallow and parnllel to Il)e costellK. Diameter itl) mm., 
75 mm.; hreadth |liei?ht| of the hint wttorl with rcliitlon to ttie diameter 0.;{8, 

rJ8 : thIckneBB of the Inst wliurl with relation to the diameter OMU. 0.;w ; diume- 
r of tbe umbilicus with relutluu to the dlHmeter 0.:t5. 0.33. 



I'erisphincteh whiicherti sp. n. 
PI. XXV. Hb. 1; I'l. SXVl. ilKH. 1-3; PI. XSVli. 



Shell discoidnl, mnderately involute, each whorl embracing alxiut 
a thitxi of its predecessor: the umbilicus strongly excavated, its span 
t^ualing about a third of the corresponding diameter of the t^heil: 
whorls laterally compre«.sed, even the earlier ones being much higher 
than wide, the flanks flattened -con ve.v. narrowed toward the siphonal 
side, which is rounded, niubilical l)ordcr rounded above, descending 
almost sheerly l)el(»w to the surface of the inner whorls; septal line 
'with two lateral lobes, of which the first is large, ample-trunkcd and 
longer than the siphonal lolie, and ends in three branches, the sec/md 
literal lobe being well developed and considerably more than half as 
r fls the first, suspensive lobe (nahtlobits') of intermediate steep- 
, presenting one conspicuously large auxiliary lobe; ribs gently 
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DESCRIPTIONS OF SPECIES. 

Geniis ASPIDOCERAS Zitt«l. 

SI'IDOCEKAS ALAMITUf'ENBlH C- aild A. 
PI. XXVII, Bk 2. 






ni» alaiiiilnfimKlii Cuatlllo iiiiU Agiiller 
I. p. 43, PI. XXIII- 



, 18JK, Bol. Com. Oeol. Hex.. 



A portion of a shell whicli appears quit* identical with this bvilky 
iinonite wa.s obtained IJ mile^; easit of Malone station. It incluilea 
bout iL fourth of a volution, belonging mostly to tlif sc|ilrtte part of 
K- shell, but including also a small poslurior fraction of the Ixuly 
ianil>er. The septa,l line is imperfectly shown, but the lateral lobes 
tul saddles arc large and coarsely dissected, the saddles having 
Ijtuse, the lobe-s having sharply pointed terminal divisions; and the 
uxiliaries (not visible in our specinien) are few, or at least not pres- 
,t Iwyoud a narrow nmbilical tract uf the whorl. Of the two rows 
f tubercles, only one — that which liorders the unibiiicus— is shown, 
wing to the condition of the specimen. Traces of low ribs separated 
jf broad and shallow valleys and ci-ossing the broadly rounded outer 
ide of the whorl, are distinguishable. The specimen indicates a 
hell at least as large as the largest of the Alamitos specimens whose 
imensions are given by Castillo and Aguilera. In the matrix with 
t are several imperfect specimens of Ejiogijra mibplicifcra. 



t 



VKUTKBR^T^A. 



i compared with the rich invertebrate fauna, the known verte- 
■nite fauna of the Malone funiiation is pitifully meag«'r, 

liesides a few ill-preserved and problematical structures which may 
K-rtain to Vertebrata, the Malone Hills, IJ miles east nf Malone sta- 
ioii, have yielded two cycloid fish scales, between circular and quad- 
ate in outline and a little smaller in area than a 1-cent iiiecc; one 
veil-preserved hemispherical tooth, about the size of a checkerl>erry, 
if u Pycnwlont; and a numlier of fragments of Umes of rather large 
iwimming reptiles, which ai"e probably in part those of Enaliosanrs. 

The east slope of Malone Mountain, a mile north of its southern 
'nd, has yielded Doctor Stanton a shark's spine of indeterminate 
;t'n us. 

Wiile the Upper Jurassic rocks of Potosi, Oaxaca, etc., Mexico, 
lave yielded a considerable number of invertebrates — some now 
mown, others not yet known, from Texas— they have apparently 
ielded no vertebrate remains of record whatsoever; and the above 
irief notices therefore apparently embrace all that is known of the 
Tcrtebrata of the Upper Jurassic in Texas and Mexico. 
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PLATE II. 

I'lGS. 1-3. ASTR0C(EN1A MATX)NIANA VnUfl^hail. Hp. 11. (p. 34). 

Fip4. 2, 3. Corallti of nutiiral size Rhowlns; varintloii in mode of growth. 

Fig. 3. Several wrallites fi-oiii tig. 2. enlargerl diameteni. 
Fig. 4. Serpui^ ki». (p. 37). 

Cross sections of tul)es. 
ViGH. 5, (>. SRKPrLA (iORDiALis Sclilotheiin (p. 37). 

Several s|»e<'imens growing ou AstnHfeiiia nialoniana. 
F^iG. 7. Beremcea maix)mana sp. u. (p. ;{8). 

Enlarged 3 dianieteiii}. 
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PLATE III. 
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PLATE ni. 

Fios. 1-6. Gbyph.b mexicana Felix (p. 39). 

Fig. 1. Yoiiiiff Bpei^iinen, natural size. 

Fig. 2. Young ntrlated individual, enlarged U diaineter& 

Fig8. 4-4). Mature 8i)e<?iiuen. 
FiQ. 7. ExooYBA POTOSINA Castillo and Aguilera (p. 41). 

See PI. IV for additional figure. 
Fios. 8, 9. PlicatCla spobteixa sp. n. (p. 43). 

Two views of the imperfect tyi)e si)ecinien. 
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PLATE IV. 
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PLATE IV. 

Figs. 1-4. Exooyra subplicifeba Felix (p. 41). 
Figs. r>. 6. Lima inteblineata sp. n. (p. 43). 

Fig. 5. Tyi)e specimen, natural size. 

Fig. 6. Part of sculpture, enlarged 3 diameters. 
Fig. 7. Exogyra potosina Castillo and Aguilera (p. 41). 

See PI. Ill, flg. 7. 
Figs. S, 9, 10. Gervillia corrugata sp. n. (p. 46). 

Fig. 8. Right valve with most of the shell exfoliated. 

Fig. 9. Left valve of another specimen in same state of preserva^*^ 

Fig. 10. Small distorted left valve showing strong sculptare of ui^*'^ 
Fios. 11, 12. Pkcten irsutus sp. n. (p. i4). 
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PLATE V. 
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PLATE V. 

FlO. 1. GEBVTLLIA CINDERELLA sp. n. (p. 47). 

FIG8. 2, [i. GeRVILLIA ? RIOGRANDENSIS Sp. D. (p. 47). 

Side and profile views of the type specimen. 
Fig. 4. Lima ( Ctenostreon ) riogramdensib sp. n. (p. 44). 
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PLATE VI. 
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PLATE VI. 

Fl«8. 1, 2. MODIOLA MALONIANA sp. U. (p. 48). 

Side and profile views of the tyi)e speoimea 
Fig. li. MoDioLA oeniculata sp. n. (p. 4U). 
Fios. 4, 5. Mytilus nuntius sp. n. (p. 48). 

Side and profile views of the tj'pe specimen. 
Fia. G. Akca dumbli sp. u. (p. 51). 
Figs. 7, 8. Abca taffii sp. n. (p 50). 

Side and profile views of the tyi>e specimen. 
Figs. \K 10. Cucull.«a ? texicostata ep. n. (p 52). 

Fig. 9. The imperfect type specimen. 

Fig. 10. Portion of surface enlarged. 
Figs. 11, 12. CucuLiiEA castilloi sp. n. (p 54). 

Side and profile views of the type specimen. 
Fig. 13. Leda ? navicula sp. n. (p. 55). 
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PLATE VII. 
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PLATE Vn. 

Fios. 1-6. Pinna quadbifonb sp. n. (p. 49). 
124 
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PLATE VIII. 

Figs. 1, 2. TriooiNia vyschetzkii Cragin (p. 56). 

See PI. IX, fig. 3, for anterior view of specimen represented by H' ^• 
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PLATE EX. 
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PLATE IX. 

Figs. 1-3. Tbigonia vyschetzkii Cragin (p. 5(>). 
See PI. VIII, fig. 1, for side view of fig. 3. 
Figs. 4-5. Tbigonia caloeboni (Castillo and Aguilera) (p. 59). 
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PLATE X. 
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PLATE X, 

Fi<;s. 1, 2. Trkjonia (joodkli.u Cni^rin (p. r>S^. 

FkJS. '.\-(\. TkUJOMA I'KOSCAIIKA Sp. 11. {\h CO). 

Fk;. 7. Tri(;i>ma imc^kstriata sp. n. (p. <»1). 
Fkjs. S-ll. Trigoma mumta sp. n. (i>. 02). 
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P3.ATE X. 
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PLATE X 

Figs. 1. 2. Trtooma goodellii Cnigin (p. r>S^. 
Figs. ,*M). Trioonia proscabra sp. n. (p. (X)). 
Fig. 7. Trigonia pr.estriata sp. n. (p. (»1). 
Figs. 8-11. Trigonia munita sp. n. (p. 62). 
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PLA^rE XI 
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PLATE XI. 

Figs. 1, 2. Trigonia rudicostata sp. n. (p. (^i). 

Side and profile views of the ty\ye specimen. 
Fig. 3. Trigonia (^onferticostata sik ii. (p. r>3). 
Fig. 4. Astartk breviacola sp. n. (p. (>4). 
Figs. 5, «». Astabte posticalva sp. n. (p. (i7). 

FIk- 5. Left valve of t,v|)e enlarj?e<l 2 diameters, 

Fi^. r>. Dorsal view of another si>e<Mnien. 
Fig, 7. Astartk cratkula sp. n. (p. CtS). 
Figs. 8. 1>. AstarteV ksodontoides sp. n. (p. 4J7). 
piGS. 10. 11. Astarte maionensis (Yajifln (p. <J5), 

Set* PI. XII for additional tfgui-es. 
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PLA^rE XII. 
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PLATE XII. 

Fkjs. 1-,T Astarte mai/)nensi8 Crapin (p. i'Cy). 

S<H» ri. XI for additional (i>:uros. 
Fir.s. 4-r». Ptyciiomya stantom sp. n. (p. fS)). 

FiK- 4. Natural size. 

FIjrs. r». r». Anotlior sirmMiiioii onlarpcHl H diameters. 

Fir.S. 7. S. rNKARDIlM VtRANSVKRSIM Sp. II. (p. lit). 
Fh;s. t^ll. r.NK'ARDIlM ? SEMIROTL'NDl'M Sp. n. (p. 7G). 
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PLATE XV. 
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PLATE XV. 

Fkj. 1. Cyi»rina V STREKRUViTZii Crngiii (i>. 7S). 

St»f* 1*1. XIV for othcM* views of sniue siKK-lmen. 

FkjS. 2, M. I'HOLADOMYA TOSTA Sp. 11. (fl. 79). 

Opposito views of tlio same siR^'iiueii. 
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I^LATE XVI. 
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PLATE XVI. 

Figs. 1. 2. Pholadomya mabcoui sp. n. (p. 80). 

Side and anterior views of tiie same specimen. 
Fios. 3, 4. Phoijvdomya pr.*:posita sp. n. (p. 82). 

Two views of tlie same si)ec-imon. 
Figs. 5. G. 1*iiolaix)mya paucicosta HoemerV (p. 81). 

Side and dorsai vi<'ws of tlie same si»efimen. 
Figs. 7, 8. Anatina onLiguiri.icATA sp. n. (p. 85). 
Figs. \), 10. Anatina V pliculifeba sp. n. (p. 8G). 
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PLATE XA^TI. 
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PLATE XVII . 
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PLATE XVII. 

Fkjs. 1-5. Pleuromya inconsta.ns rastillo and Agullera (p. 82). 
ScM» I»l. XVIII for addltionnl figures. 
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PT.ATE XYIIT. 



Hull. *2rAV—i)r> M 10 U'l 



PLATE XVIII. 

Figs. 1-3. PLFiiROMYA-iNroNRTANs Cnstlllo and Ajjuilora (p. 82). 

Sec ri. XVII for additional figui-es. 
Fig. 4. Tlkuromya inconstans vnr. oiirta var. u. (p. 84). 

See PI. XIX for additional ligures. 
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PLATE XIX. 

Figs. 1, 2. Flkuromya inconstans var. curta var. n. (p. 84). 

See PI. XVIII for additional figure. 
Figs. .'{-5. Maktksia maix)Niana sp. n. (\). 87). 

Flj^. 3, 4. Side and dorsal views of the same j^)eeinien. 

Fig. 5. Anterior view of another specimen. 
Fig. (j. Thracia V maloniana si». n. (p. 8(»). 

I'^G. 7. CORULLA MALONIANA sp. 11. (p. 87). 

Figs. 8. 0. Plhurotomaria circumtrunca sp. n. (p. 88). 

Two views of the same specimen. 
Figs. 10, 11. Turbo beneclathhata sp. n. (p. 88). 

Two views of the type. 
Figs. 12-14. Delphinula stantoni sp. n. (p. 89). 

Fig. 12. Doi'sal view slightly restored. 

Fig. 13. Enlargement of part of surface sculpture of same speciiueu. 

Fig. 14. Aperture view of a small weathered s[»ecinieii. 
Fig. 15. Nkrita finlayknsis sp. n. (p. IH)). 
Figs. 1(5, 17. Nerita' perobi^ta sp. n. (p. 91). 

Two views of the type. 
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PLATE XX. 
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PLATE XX. 

V'u.s. 1—4. Nerita xodiliil\t.\ sp. n. i\K !ii>». 

Fi;^ 1. Ai>i<*:ii view nf :i lutHlIam siwtrtiiien. 

Fij?. '± Ai»erture view of auotber s|i««*iiueii viewed oliliqoely from tlie ba 
s*> that the ^■Ili^e is n>ii4-eale«L 

Fi^- 'i. r>«»rs;il view of a y«Hiu;r imlividuaL 

Fig. 4. Ai»iinil view of an internal tiist. 
Fh;. r». Ti RRiriiXL.v bi3Kabti s|». n. i it. JCi. 
Vm. i;. Vfbxjltis <.x>r.\ejoi i^Mstillo and Asuil^^ni U>- ^^2). 
Fu;s. 7. X. N.vTit A willia.vsi s|». m. s\k *Xit. 
Figs. 1», 1*». N\tum Bii..vf:tAT.v si». n. 1 1». *Xt). 
Fitis. 11. \'2. Nafica iXFLEcr.v s|». il mi. *Mk 
Fit;, i:*. C'fLSiiiiirM akcli^tkim s(». n. < p. *.<>». 
Fig. 14. .VtT.toNi.XA 'i malo.ma.va si» n. i|». li!»i. 
Fir.s. I.";. !♦;. .VAFirv ri.NL.\Yi:.NSis sp. n. < p. IMi. 
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PLATE XXI. 

KKJk. 1-.*J. N1.HINKA (.<K)I)KI.MI S|>. n. (p. !M»). 

Fi<;s 1. r». Nkminka (•micimv.h.ita s|>. n. (p. I»7). 

Kij:. I. LoiijxitinIiiiJil siM-thm tMihirjfod U cllniiiotors. 

I'UiS. «'» !>. NkIM.NKI.I.A STANTONI Sp. II. (p. OS). 

Fi;;. !). LoD^^itudinnl s<H'tion of s.iino rrat^iiH'nt (Milarged. 

VU.. 10. I'SKIIMIMKLANIA <;<M)I)KI.I.I I Sp. II. (p. 95). 



I r>L» 



l^LATK XXI. 



i'>l 



PLATE XXI. 

Figs. ^-X Nf;rinea goodki.lii sp. u. (p. 1M»). 
Fios. 4. T). Nkrinea cmcrMvoLUTA sp. ii. (p. 1)7). 

hlii. 4. longitudinal section fuhirjfed 2 dinnioters. 
Tics. <> J). Nkuinkli.a stantoni sp. n. (p. OS). 

Fie:. S. Fni^niciit enlar^iHl .'» dlaiucters. 

Fig. f). Longitudinal sootion of saino rragnicnt enlarged. 

Fig. 1(». PSKIIFM)MELANIA G(X)1>ELL1I Sp. U. (p. 95). 
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PLATE XXn. 

Fig. 1. Naittclus rurkarti Castillo and Agullera (p. 100). 
Fiiis, 2, 3. Oppklia ? fallax CaMtillo and Aguilera (p. 101). 
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PLATE XXITI. 

Ficj. 1. Pfrispiii NOTES poTosi.M s Castillo and Agullera (p. 105). 
Vui. 2. I'KKisiMiiNcrEs FEMxi ( 'astill<» ami Aguilera (p. l(Ki). 

VUi. :\. NMTIM S NAlKBAdrS Sp. II. (p. 100). 

Sw ri. XXIV, flg. 3. 
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PLA'^rE XXIV. 
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PLATE XXIV. 

Fl«S. 1, *2. OU-OSTEIMIAM'S MAI;I)NIANUS sp. 11. (p. UXi), 

1^1 torn I ami vontral vIcwm of two fragments. 

VUi. 'A. XaITTILUS NAIFKAOITS Hp. 11. (I). U)0). 

Vciitrn! view of siMH'iinen reprtjseuteil by PI. XX 111, fig. 3. 
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PLATE XXV. 

Fk;. 1. rFKISFMIlNCIES S( IH ( IIKKTI S|). M. ( I», l(»7). 

ScH* IMS. XXVI and XXVII for additional figures. 
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PLATE XXVII. 
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PLATE XXVII. 
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PLATE XXVIl. 

Fid. 1. Pebisphincteh sciujchkrti sp. n. (p. 107). 

See Pis. XXV and XXVI for additional figures. 
Fio. 2. AsiMDocEKAS ALAM iTocENHis Castillo and Ajjuilera (p 109). 

Ventral view of a fragment 
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PLATE XXV I II. 
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PLATE XXVIIL 

KiGS. I, 2. PKRlSPniNCTKS AaUIUilBAl sp. 11. (p. 105). 

106 



PLATE XXIX. 
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PLATE XXIX. 

Fifls. 1, 2. Pertsphinctes clarki sp. n. (p. 10.'5)- 
Flj?. 1. A large imperfi»c*t si'tHMiuoji. 
Fig. 2. Sei>tuin of s?um\ soiuewliftt weatlieretL 
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[Names in italic are sy nonyniH; figiiri.'M in black-face type denote pagen on which species are described; 

flgnreH in italic refer to illustrations.] 
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